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ORIGINAL ARTICLES 


NUTRITION IN ITS RELATION TO DENTITION AND BONE GROWTH*t 


By W. McKim Marriott, M.D., St. Lours, Mo. 


HE teeth and bones, though of different origin, are of similar composition, 

and their growth, structure and maintenance depend much upon the same 
factors. The importance of adequate nutrition during the period of growth 
of teeth and bones is well recognized. It has, however, not been so well recog- 
nized that fully developed teeth and bones may also be profoundly influenced 
as the result of inadequate nutrition. Teeth and bones are not fixed, inert 
supporting tissues, like the structural iron of a skyscraper, but very live body 
tissues which can be maintained properly only when the nutritional needs are 
adequately met. We have come to recognize that deformities and structural 
defects often depend primarily upon inadequate nutrition rather than upon 
heredity, endocrine disturbances, or bacterial invasion. It is the purpose of 
this paper to discuss some of the more important factors from the nutritional 
standpoint which influence the development, structure, and function of the 
teeth and bones, especially the maxilla and mandible. 


The development of the maxillae is secondary to the development of the 
teeth, but influenced to a very considerable extent by the same factors which 
influence the development of the remainder of the bony framework of the 
body. To quote Frederick B. Noyes: ‘‘In evolution the teeth originally had 
no connection with the bone, it being formed later for their support. In 
embryology the tooth is formed first and the bone formed around it. In this 
way the development of the individual repeats evolution. In the study of 
‘he bone, it has been emphasized that connective tissues have been specialized 
to meet mechanical conditions, and that both ontogenetically and phylogeneti- 

ally they are formed in response to mechanical stimuli.’’ 


*From the Department of Pediatrics, Washington University School of Medicine, and the 
. Louis Children’s Hospital. 


+Read before the twenty-eighth annual meeting of the American Society of Orthodontists, 
uly 17, 1929, Estes Park, Colo. 
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According to this conception, we see the teeth not as outgrowths from 
the bones, but as structures which have surrounded themselves with a bony 
framework. The development of this bony framework will depend upon the 
development of the teeth and not vice versa. 


In the development of the teeth, several factors are involved. There 
must first be the anlage and then an adequate supply of the materials from 
which teeth are made and the proper conditions in the circulating fluids to 
allow for the deposition of these materials. As the character of the anlage 
is determined chiefly by evolutional heredity, any alteration is beyond our 
control. There is, however, a possibility that the anlage of the permanent 
teeth may be influenced by disturbed endocrine function of the mother or 
by the virus of syphilis. 

The chief structural materials which give the teeth their character are 
calcium and phosphate, and these two factors must be supplied in the diet. 
An inadequate supply of either one, as we shall see later, may lead to serious 
alteration in the development and structure of the teeth. There is some evi- 
dence also that the organic as well as the mineral structure of the teeth may 
be influenced by deficient nutrition. 

The factors which bring about suitable conditions for the deposition of 
calcium and phosphate in the framework of the teeth are several. and include 
the vitamines, internal secretions of certain glands, notably the parathyroid, 
thyroid and pituitary and the general acid-base balance in the body, which 
latter may in itself be influenced by derangements of metabolism, renal 
disease and numerous other conditions. 

Since the development of the teeth begins early in intrauterine life, with 
deposition of lime salts in the deciduous teeth as early as the sixteenth or 
seventeenth week, the nutrition of the mother might be expected to influence 
the development of the teeth of the fetus. It is a noteworthy fact, however, 
that the parasitic embryo grows at the expense of the mother, and that it may 
develop in a practically normal manner, even when the mother’s diet is in- 
sufficient for her own nutritional needs. The necessary materials are ab- 
stracted from the mother’s body. Deficiencies in the diet are therefore more 
likely to affect the mother than the developing fetus. The mother can supply 
lime and phosphate from her own teeth and bones and protein from her own 
muscles, but she cannot supply that which she herself lacks. The human 
body has not the power of storing any considerable amount of most of the 
vitamines, so that if the mother’s diet is deficient in vitamines, the infant 
will suffer from a deficiency of these same vitamines. As we shall see later, 
the vitamines which may especially influence the development of the teeth 
are the anti-rachitie or ‘‘D’’ vitamine, the antiscorbutic or ‘‘C’’ vitamine and 
the growth factor, or ‘‘A’’ vitamine. These factors should therefore be sup- 
plied liberally in the mother’s diet. Thus Toverud’ has shown in the case of 
rats that when the diet of the pregnant mother is deficient in both calcium 
and vitamines A and JD, the alterations in mineral composition of the teeth 
of the young were much greater than when the diet was deficient only in 
calcium. A still larger amount of the vitamine tended to neutralize almost 
completely the effects of calcium deficiency in the mother’s diet. Micro- 
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scopically the teeth of the young showed a narrow ealeified zone and a wide 
unealeified zone when the mother’s diet was deficient in both calcium and 
vitamines. 

M. Mellanby” * found that puppies born of mothers whose diets were 
deficient in the calcifying vitamine D had deciduous teeth in which the 
enamel was incompletely calcified and the dentine microscopically showed 
interglobular spaces. 


Marshall* showed that when vitamine A alone is deficient in the diet of 
the mother some change occurs in the teeth of the offspring which renders 
them especially susceptible to caries in adult life, though not in early life. 
The chief sources of this vitamine are milk (fatty portion), egg yolk, and 
vegetables, especially the leafy ones. 


Deficiency of vitamine D alone in the diet of the human pregnant mother 
would be expected to lead to the changes in the teeth of the infant commonly 
associated with rickets. It is a disputed point whether or not intrauterine 
rickets occurs. There is a certain amount of evidence that it does; for ex- 
ample, well-advanced rickets has been observed by Dunham’ in the case of a 
prematurely born infant, only one month old. Neff* has described extensive 
hypoplasia of the rachitic type in the deciduous teeth of infants, which would 
lead one to suspect that the deficiency had been present during the early 
development of the teeth in intrauterine life. M. Mellanby? has observed de- 
fective enamel in the teeth of young animals whose mothers during preg- 
nancy had received diets deficient in vitamine D. 


When vitamine C is grossly deficient in the mother’s diet, so that severe 
scurvy occurs, stillbirth is likely to result. When seurvy in the mother is of 
milder degree, the infant may be born alive, but show evidences of scurvy. 
The effects of scurvy on the teeth will be considered later. 


These facts emphasize the importance of an adequate supply of the three 
vitamines mentioned in the mother’s diet during pregnancy. Vitamines A 
and D may be supplied through the use of milk, butter, egg yolk and the 
green vegetables. Additional amounts of the vitamines A and D may be 
given in the form of cod liver oil, but to most mothers this is distastefu! and 
will not be taken. The vitamine D may, however, be supplied in concentrated 
and palatable form in the new preparations of irradiated ergosterol. Green 
vegetables and the citrous fruits are rich sources of the vitamine C and 
should be included in the dietary of every pregnant mother. To prevent 
changes in her own osseous system and teeth there should also be a fair 
intake of calcium salts. The richest sources of calcium are milk, cheese, egg 
yolk and vegetables. Any deficiencies in the mother’s diet during pregnancy 
influence chiefly the deciduous teeth, inasmuch as calcification of the perma- 
nent teeth (with the exception of the first molars) does not begin until 
shortly after birth. 

During the nursing period, dietary deficiencies on the part of the mother, 
especially in so far as the vitamines are concerned, will be reflected in the 
composition of the milk. Deficiencies here will affect also the permanent 
teeth which are being calcified during this period. Mother’s milk is suitable 
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for the infant only if the mother herself is in healthy condition and is re- 
ceiving an adequate diet, otherwise properly modified cow’s milk is preferable. 

When the infant is weaned, very special care must be taken to insure an 
adequate intake in assimilable form of all of the elements necessary for the 
development of the teeth and bones. Failure to appreciate the importance 
of certain of these elements all too frequently leads to the giving of inade- 
quate diets with consequent ill effects on the teeth. 

The diet may be deficient in a variety of particulars, and the effects on 
the teeth will differ depending upon which factor is deficient. 

Simple underfeeding, or the giving of a diet having too low a ealoric 
value but containing adequate amounts of mineral matter and vitamines, leads 
to general undernutrition and slow growth of the body as a whole. The skele- 
ton inereases in length out of proportion to the body weight but remains 
below the normal height for the age. The muscles are lax and hypotonic, 
hence the stimulus of muscle contraction on the growth of bone is diminished 
so that the bones are hypoplastic. This effect may be observed in the maxillae. 

Another factor in the imperfect development of the jaws is the slow 
growth and late eruption of the teeth. The undernourished infant or young 
child consequently has a narrow palatal arch and a narrow, pointed mandible. 
This leads to a peculiar mouse-like facies. Later, when the permanent teeth 
are erupted, they may show evidences of the undernutrition occurring at an 
early age, often being ridged and the incisors having narrow cutting edges. 
They are also likely to be badly crowded in the underdeveloped jaws. Strange 
to say, infants who have been underfed or who have, as the result of repeated 
or chronic infections, developed very slowly usually show very little evidence 
of rickets, as this is a condition which is more likely to affect rapidly growing 
infants. 

When certain particular elements are deficient in the diet, nutritional 
diseases of specific types result. One of the most common of these is rickets, 
a disease which, although a general one, affects especially the bones and teeth. 
The essential condition in rickets is a disturbance of the calcium-phosphate 
metabolism which may be brought about in a variety of ways. A deficiency 
of either of these elements in the diet, or a great relative excess of either may 
bring about the condition. A more frequent cause, however, is a deficiency 
in the calcifying vitamine (vitamine D) which influences the absorption of 
these two elements from the intestinal tract, their concentration in the blood 
and their deposition in the osseous tissues and teeth. When the vitamine D 
is deficient in the diet, rickets may develop even when the total amount and 
proportions of calcium and phosphate in the diet are correct. A deficiency of 
this vitamine in the diet may, however, be compensated for to a certain ex- 
tent by exposure of the body to sunlight, the effect of which is to lead to a 
synthesis of the vitamine in the body. This is, so far as is known, the only 
vitamine which may be synthesized in the human body. 

The experimental work of McCollum, Park and their associates’ has 
shown in a clear-cut way the effects of deficiencies in either mineral salts or 
vitamines in the production of rickets. The experiments, although done on 
rats, have, in the main, been confirmed in children. Grieves’ has emphasized 
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especially the attaching-tissue defects which are associated with alterations 
in the teeth of animals receiving these deficient diets. The attaching-tissue 
defects observed were of two types, an atrophie with progressive horizontal 
and regular loss of alveolar crests and an infective type with irregular 
vertical invasion of the alveolar walls and localized root exposure. In both 
the maxilla and mandible the lingual crests were frequently lost. Microsecopi- 
cally there was much involvement of the alveolar walls which were osteo- 
porotie and cartilaginous. There were also frequent cervical deposits of 
caleuli. 

Although vitamine D is rather widely distributed in nature, it is likely 
to be deficient in the diets of infants and young children unless especial effori 
is made to supply it. Indeed, it has been estimated that something over 80 
per cent of all children living in temperate zones suffer, at some time or 
other, from deficiency of this vitamine and show evidences of rickets to a 
ereater or less degree. The chief food sources of the vitamine D are milk 
(where it occurs in association wtih the butterfat or cream portion), yolk of 
eges, and to a very much less extent the leaves of green vegetables. There 
is very little of the vitamine present in most animal fats with the exception 
of the fat of such glandular organs as liver. It is practically absent in most 
of the vegetable oils, such as olive oil and cottonseed oil. There is a small 
amount in cocoanut oil. Oleomargarin, which is made from vegetable oils 
and animal fats, contains very much less of this factor than does butter. Un- 
less the infant or child receives a considerable amount of milk, butter and 
eggs in the diet, he may suffer from a deficiency of the vitamine D. The 
amount present in milk and in butter is somewhat variable, dependent upon 
the time of the year. There is less during the winter months than during 
the summer when cows are exposed to sunlight and are eating green food. 
It is, however, advisable to feed extra amounts of this vitamine in addition 
to the usual diet in the ease of all infants and young children, and this ap- 
plies to the breast-fed infant as well as to the one who is artificially fed. 


As is well known, a particularly rich source of the vitamine D is cod 
liver oil, which also contains the vitamine A. The administration of one-half 
teaspoonful of cod liver oil daily to a young infant and 1 to 2 teaspoonfuls 
daily to the older child insures an adequate supply of the calcifying vitamine. 
The need for the vitamine D is much greater in the case of the large and 
rapidly growing child than in one who is undernourished and growing slowly. 
The greater the amount of calcium phosphate deposition in bones and teeth, 
the greater is the need for the vitamine. Fully grown individuals accordingly 
require a less amount, but even in the case of adults, there is need for this 
vitamine, for, when deficient, changes may occur in both teeth and bones. 


Because of the unpalatability of cod liver oil, efforts have been made to 
repare the vitamine D in a purer and more palatable form. It has been 
ound that a certain fat-like substance (ergosterol) which occurs in especially 
‘arge amounts in certain yeasts and fungi has, when irradiated with ultra- 
riolet light, all the properties of vitamine D. It has, in fact, been considered 
‘hat irradiated ergosterol is vitamine D itself. This pure substance has an 
intirachitic value 20,000 times that of cod liver oil. One pound of irradiated 
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ergosterol is equivalent to ten tons of cod liver oil. This pure substance 
need be given only in infinitesimal doses in order to afford protection against 
rickets. It is now available in dilute solution in neutral oils* which are 
standardized to have the value of 100 times that of cod liver oil. The dosage 
of from 5 to 20 drops a day of such a preparation provides adequate amounts 
of the vitamine D. The preparations are practically tasteless and odorless 
and may be taken readily by anyone. Vitamine D in this concentrated form 
should not be administered in excessive dosage, as it is capable of producing 
actual harm, causing pathologic calcification in various places in the body. 
Viosterol should be of value whenever it is desired to effect rapid calcification 
of bones, as for example after injuries or after mechanical means have been 
used for altering the position of the teeth. 


When there is just sufficient vitamine D in the diet to prevent the oc- 
currence of rickets in an individual receiving food containing adequate 
amounts of calcium and phosphate, rickets may occur when the lime intake 
is diminished considerably below the normal daily requirement. If, however, 
larger amounts of vitamine D are administered, rickets does not occur, even 
when the diet is extremely low in calcium. The same is true of diets rela- 
tively deficient in phosphate. In other words, a large amount of vitamine D 
makes up for deficiencies in calcium and phosphate, and adequate amounts of 
ealeium and phosphate to a certain extent make up for lack of vitamine D. 
An excess of lime in the diet, however, causes an increased loss of phosphate 
from the body by way of the bowel. In a like manner, an excess of phos- 
phate in the diet causes a loss of lime, the loss in each instance being due to 
the formation of relatively insoluble calcium phosphate in the intestinal tract. 
A diet, therefore, to be most effective in bringing about calcification in the 
bones should be one which contains adequate and balanced amounts of calcium 
and phosphate and in addition, vitamine D. 


The chief sources of caleium in the diet are milk, cheese, egg yolk and 
green vegetables. There is relatively little calcium in meat and refined flour 
and none in sugar. Infants and young children receiving from one and one- 
half pints to one quart of milk a day usually get sufficient lime to meet their 
needs, but when the milk intake is later diminished, there may occur a definite 
calcium deficiency. Thus Sherman and Gillett,® in a study of 92 families in 
New York City, found that in over one-half the daily per capita amount of 
calcium was below the optimum. The effect of this might have been com- 
pensated for had the vitamine D intake been high, but unfortunately this 
factor is usually low in the same foods which are low in calcium. 

Phosphate may be supplied in the form of milk, egg yolk, meat, vege- 
tables and whole grain cereals, and is not so likely to be deficient as is lime. 
Deficiencies of calcium and phosphate are so readily supplied by the taking 
of milk that there would appear to be little excuse for diets deficient in these 
important respects, yet many families take extremely small amounts of milk. 
Mellanby? has drawn attention to the fact that in England, a country where 
teeth defects are almost universal, the average daily consumption of milk is 


*The name accepted for the preparations of all manufacture by the Council of Pharmac) 
and Chemistry of the American Medical Association is ‘‘Viosterol.” 
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less than 5 oz. per capita. Deficiencies of the diet in calcium and phosphorus 
could, of course, theoretically be made up by the feeding of calcium phos- 
phate. It is, however, much more logical to make up these deficiencies with 
such a food as milk, which in addition supplies the vitamines which influence 
calcification. 


In the condition of rickets, the concentration of calcium in the circulat- 
ing blood plasma is usually lowered only a slight extent, down to 8 or 9 mg. 
per 100 ¢.c. instead of the normal 10 or 11. The inorganic phosphorus of the 
serum, however, is lower than normal, being from 1 to 3.5 mg. instead of a 
normal of 5.5 or 6 mg.’® The effect of feeding vitamine D is to raise the phos- 
phorus level to the normal figure or even beyond. Howland and Kramer"! 
made the observation that the product of calcium and phosphorus in the 
serum when each was expressed in terms of mg. was from 50 to 60 in the 
ease of normal children, whereas in rickets it was below 40. When the 
product was below 30, rickets was invariably present. Any therapeutic means 
which raised either the calcium or the phosphorus or both so that the product 
became over 40, resulted in healing of the rickets and the deposition of calcium 
phosphate. 


Some test tube experiments which Howland and I did some years ago 
throw an interesting light on this subject. We found that when an artificial 
blood plasma was prepared, containing the amounts of calcium and phosphate 
present in normal blood, together with normal amounts of sodium bicarbonate 
and earbonie acid, that a perfectly clear solution resulted but that the slightest 
increase of either calcium or phosphate or a change in reaction toward the 
alkaline side led to a prompt precipitation of a substance having the exact 
composition of bone. That is, it had the same proportions of calcium, phos- 
phate and carbonate. When the calcium-phosphorus product was below 30, 
it was very difficult to bring about precipitation, and the precipitate had a 
composition similar to that of rachitie bone, that is to say, a relatively higher 
proportion of carbonate in relation to phosphate. These experiments sug- 
gested that the process of ossification was, after all, a rather simple one. 
Only a slight change at the points where bone was to be laid down would 
lead to precipitation, provided the amounts of calcium and phosphorus in the 
serum were adequate. 

Certain other factors influence the deposition of bone, and the produc- 
tion of rickets. One of these is the acid-base metabolism. When a condition 
of acidosis is present, the carrying power of the blood for calcium seems to 
be somewhat increased, but there is more difficulty in precipitating calcium 
phosphate from solution; in fact, it is to a certain extent removed from the 
bones. Acidosis has not been shown to cause rickets, but when long continued 
leads to a rarefaction of bone already laid down. The bone becomes thin, 
porous and brittle. 

The opposite condition, alkalosis, brought about, for example, by the 
feeding of a food with a basic ash or the administration of alkali, such as 
sodium bicarbonate, diminishes somewhat the carrying power of the blood for 
caleium and also seems to diminish the absorption of calcium from the in- 
testinal tract. It is claimed by Simonton and Jones” that the administration 
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of alkali thus brings about a condition very similar to rickets and cause; 
marked changes in the alveolar processes, a condition which they have termed 
**parodontoclasia.’’ The feeding of a diet with a less basic ash or the discon- 
tinuance of sodium bicarbonate administration was followed by healing. 

E. Mellanby and M. Mellanby? have shown that diets containing con- 
siderable amounts of oatmeal predispose to rickets and accompanying hypo- 
plastic changes in the teeth of dogs. Toverud’ confirmed in part their find- 
ings in the case of rats. Other cereals, according to Mellanby, had a lesser 
effect than oatmeal. This effect was not due to excess of starch because 
after digesting the starch away the residue was still capable of interfering 
to a considerable degree with calcification. They believed that the oatmeal 
contained a ‘‘toxamine’’ which hindered ealcification, the effeets of which 
could be neutralized by adequate amounts of vitamine D or by radiation of 
the cereal by ultraviolet light. A similar substance was found in whole wheat 
flour, but very little was present in white flour. The substance appeared to 
be present in the germ or pericarp of the wheat or oatmeal. Observations on 
children fed on various diets appeared to confirm the experiments on animals. 
Those children receiving considerable oatmeal in the diet, together with rela- 
tively little vitamine D were especially susceptible to tooth defects. 

The effect of rickets on the bones is a failure of calcification of the osteoid. 
‘The osteoid may be produced in excessive amounts and the ends of the bones 
deformed by pressure. When later calcification does occur during the process 
of healing, the bones become badly misshapen. Rickets affects not only the 
bones, but also the muscles, bringing about a general condition of hypo- 
tonicity. This hypotonicity of the muscles in itself results in delayed bone 
development, as it removes much of the natural stimulus. This applies not 
only to the long bones, but also to the upper and especially the lower maxillae. 

Rickets may affect either the deciduous or the permanent teeth. The 
effects on the permanent teeth are more striking than on the deciduous since 
the former are in process of calcification during the time that rickets is most 
likely to be active due to dietary deficiency. 

Neff,® however, has described changes in the deciduous teeth which ap- 
pear to be the result of dietary deficiency. In this connection it is at times 
difficult to differentiate between the effects of rickets per se and of general 
deficiencies of the diet which may specifically influence the teeth. At any 
rate, the same type of dietary deficiencies which lead to rickets also lead to 
changes in the teeth. In the deciduous teeth Neff has described a condition 
of hypoplasia, the teeth being brittle and crumbling. The permanent teeth 
show poorly formed enamel and irregular growth, pitting and honeycombing 
and sharp points on the biting edge. Dick,’* in discussing this condition, 
states that the teeth are rapidly worn down so that the dentine appears in the 
cutting edge. The typical rachitic hypoplasia occurs in the four incisors, the 
tips of the canines and crowns of the first molars. The central incisors show 
defects of enamel which are greater than that of the other incisors. The cor- 
rection of dietary faults during the developmental period leads to recalcifica- 
tion and improvement in the structure of the teeth. Neff, by serial films 
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taken during appropriate treatment, has observed an improvement in the 
density of the unerupted calcifying teeth. 

Rickets is primarily a disease of the developmental period, but even after 
the bones and teeth are fully formed, they are still susceptible to the influ- 
ence of the diet. Thus Toverud' has shown that diets deficient in calcium or 
deficient in calcium and vitamines lead to definite changes in the chemical 
composition of the fully formed and completely developed molar teeth of 
vats. There was a decrease in the calcium and phosphate content and a 
velative increase in the magnesium content. Microscopie changes in structure 
were also demonstrated. These same animals were found to be especially 
susceptible to dental caries. McCollum’ and his associates, as well as Macom- 
ber,* have also observed structural changes and a tendency to caries in the 
molar teeth of rats fed on a calcium deficient diet. 

A careful statistical study by M. Mellanby’® on children revealed the fact 
that caries was far more common in the type of hypoplastic teeth which are 
associated with dietary deficiencies than in teeth whose structure was normal. 
In an examination of 1036 deciduous teeth, 73 per cent of those which were 
well calcified were free from carious cavities, while only 15 per cent of the 
hypoplastic teeth were free from such cavities. She also showed a definite 
relationship between structure and susceptibility to caries. 

If deficiencies in the diet lead to changes in the structure of the teeth 
which predispose to earies, the administration of adequate diets should be 
expected to lead to arrest of the condition. That this is indeed the case has 
been demonstrated experimentally in children by Mellanby and Pattison,'® 1% +8 
who showed that in the case of children with extensive carious processes the 
caries could often be inhibited by adding to the diet, cod liver oil, egg yolk 
and extra milk. Subsequently they found that the addition cf vitamine D alone 
in the form of irradiated ergosterol (Viosterol) led to the same result, whereas 
vitamine A appeared to play no part in the arrest of the caries. 

Boyd and Drain” in a large group of hospitalized children, noted that in 
certain instances caries was arrested while the child was under observation. 
They found that carious areas which had at the time of admission been very 
soft so that a probe could easily be inserted became hard and there was no 
further spread of caries. Out of the entire group of children in the hospital, 
the only ones in whom such an arrest of caries was observed were 28 patients 
who were under treatment for diabetes. It turned out that the diets of. these 
children had been more carefully supervised than those of other children in 
the hospital. They were required to eat all of the food given which contained 
adequate amounts of milk, cream, butter, eggs, meat, cod liver oil, vegetables 
and fruits. Approximately one quart of milk (or cream) was taken daily by 
each of these children. When other children, not diabetics, were given similar 
carefully controlled diets, arrest of caries also regularly occurred, and this 
irrespective of oral hygiene. Cavities which had been allowed to remain filled 
with food and cavities which had been filled with a paste of sugar and Bacillus 
acidophilus and then crowned showed on removal of the crown, hardening and 
arrest of caries. Through the kindness of Dr. Drain; I was permitted to see 
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some of these teeth. There was no question as to the definite effect of diet 
in these cases. 


It appears further from the work of Pattison?® that actual regeneration 
in the teeth as evidenced by secondary dentine formation occurs under the 
influence of vitamine D. A further effect which he observed was an increase 
in the calcium content of the saliva which according to the viewpoint of 
Wilson** might be expected to aid in the restoration of enamel defects. M. 
Mellanby** ** found further that the growth of the secondary dentine in re- 
sponse to injury did not occur on diets deficient in vitamine D but did occur 
abundantly when this deficiency was corrected. An examination of 1000 de- 
ciduous teeth from children showed caries in normally calcified teeth in only 
comparatively few cases, and in those the secondary dentine was nearly always 
absent or defective in structure, suggesting that the diet had been changed 
from one with strong calcifying properties during the developmental period to 
one lacking such properties after eruption. On the other hand, when a hypo- 
plastic tooth was free from caries, any secondary dentine formed in response 
to attrition was usually abundant and well calcified, indicating the reverse con- 
ditions of nutrition. 


It would be going beyond the field of this paper to discuss in detail 
the etiology of dental caries. It would appear in the light of recent research 
that the food influences the development of caries more because of its effect 
on the structure and development of the teeth than by leading to mouth fer- 
mentation because of an excess of carbohydrate or because of faulty cleansing 
of the teeth due to lack of sufficient roughage. It would appear that the 
well-known slogan ‘‘a clean tooth never decays’’ should be changed to ‘‘a 
well-fed tooth never decays.’’ 


We have, so far, discussed chiefly the influence of rickets and of deficien- 
cies which lead to rickets so far as effects on the teeth are concerned. There 
are other factors in the diet which may also influence the teeth. Vitamine A 
has already been referred to in relation to the diet of the pregnant mother. 
This vitamine, which is usually associated closely with the vitamine D, pro- 
motes growth and gives the body resistance to infection. The effects of de- 
ficiency of vitamine D are likely to be most marked when the vitamine A is 
present in large amounts, because as has already been mentioned, rickets occurs 
most actively in the rapidly growing individual. Long-continued feeding of 
diets deficient in vitamine A have been shown by Marshall‘ to result in caries 
in fully developed teeth. Brief periods of underfeeding with this vitamine, 
however, appear to have little effect on the mineral composition of the teeth. 
There are effects, though, on the pulp cavity as has been shown by Marshall.* 
The pulp becomes degenerated and inflamed. This may be due to a lack of 
resistance to infection occasioned by deficiency of the vitamine. Another 
effect which has been observed is the formation of salivary calculi. There is 
also a tendency to infections in the mouth as well as elsewhere in the body. 

Deficiencies in the antiscorbutie or ‘‘C’’ vitamine have been studied espe- 
cially by Perey Howe," *> ?° who found that such deficiency led to decalci- 
fication of the teeth and alveolar processes, changes in the pulp and loosening 
of the periodontal attachments in guinea pigs. Humans are not especially 
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susceptible to scurvy, as ordinary diets usually supply a sufficient amount of 
the antiscorbutic vitamine. Young infants fed exclusively on heat treated 
milk without the addition of the antiscorbutic substance of green vegetables 
or citrous fruits do occasionally develop scurvy, and serious effects on the 
teeth may be anticipated unless the antiscorbutic substance is supplied. When 
this is given, very rapid regeneration occurs. 


We have observed in our clinic the effects of marked scurvy on the teeth 
in the case of an eleven-year-old girl who, as the result of a one-sided diet 
consisting largely of cereals with a little meat and practically no green vege- 
tables or fruits, had suffered from most marked scurvy for a period of years. 


Every bone in the body was involved in a rarefaction process and numer- 
ous fractures had occurred, leading to deformities. The permanent teeth had 
erupted very irregularly. The permanent first molars had not erupted at 
the age of eleven. There was extensive caries of the deciduous teeth and 
marked gingival inflammation. The administration of orange juice to this 
child resulted in very rapid regeneration in the bones and general improve- 
ment in the dental condition. This was quite in accord with the experiences 
of Howe** on guinea pigs, who demonstrated dentine formation beginning 
within twenty-four hours after the administration of vitamine C. Although 
marked scurvy is at the present day infrequent in human beings, a mild de- 
gree of scurvy due to slight deficiency in the antiscorbutic vitamine is somewhat 
more frequent. The effects of this are seen more in the gums than in the 
teeth, and treatment is usually instituted before serious dental pathology has 
resulted. 

It has been generally believed that a diet containing considerable carbo- 
hydrate, especially sugar, predisposes to early decay of the teeth, as does 
soft food, which requires little chewing. In the light of more recent investi- 
gative work, it would appear that the ill effects of high carbohydrate feeding 
are chiefly the result of deficiencies of other important elements in the food 
rather than any harmful effect of carbohydrate per se. The infant fed on 
sweetened condensed milk or the older child who eats large amounts of candy 
usually receives correspondingly small amounts of milk, cream, vegetables and 
meat with their contained mineral salts and vitamines. Howe” was unable to 
produce caries experimentally by the feeding of sticky sweets, even when por- 
tions were allowed to remain undisturbed on the teeth. The experiments of 
Boyd and Drain on the influence of sugar have previously been mentioned. 


It has been a matter of observation that savage races who eat rough food 
are likely to have very good teeth, but that their teeth deteriorate when they 
take finer civilized food. Some have attributed this to the cleansing effects 
of rough food. This viewpoint has been especially stressed by Sir Sim Wallace. 
Hard and rough foods when fed also lead to an increase in the flow of saliva 
which, being alkaline, tends to neutralize acids produced by fermentation and 
also seems to have some local effect in calcification. A much more important 
effect of rough food is that it leads to greater use of the muscles of mastication. 
As is well known, bone growth depends very largely upon muscular action. 
When muscles are paralyzed or not used, bone atrophy occurs. It is only 
with good activity and development of the muscles of mastication that the 
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superior and inferior maxillae can reach their full growth and development. 
When muscular activity is diminished, the jaws are small and constricted and 
the palate high and arched. Lippmann has drawn especial attention to the 
fact that children who fail to use the muscles of mastication usually have very 
poor body posture. The head protrudes, the shoulders are stooped, and there 
is a tendency to lordosis. The poor posture may be in part due to a general 
laxness of muscles throughout the body, but is chiefly the result of difficulty 
in breathing occasioned by the narrow high palatal arch. The child who has 
to make a distinct effort to overcome nasal obstruction has an anomalous de- 
velopment of the muscles of the upper chest and shoulders. 


We have, so far, discussed the effect of nutrition on the teeth. What of 
the effect of dental defects on nutrition? Hypoplasia of the upper maxilla 
with the development of a high narrow arch leads to deformities in the nasal 
cavity which predispose to infection in the nasal accessory sinuses or adenoids. 
Such infections in children are among the most important causes of malnutri- 
tion. Painful, carious teeth act as deterrents to eating and thus interfere with 
the normal intake of food. The child with bad dental defects is usually a 
pocr eater. It is a mooted question how much failure to masticate the food, as 
the result of malocclusion, leads to digestive disorders. It is probable that 
unchewed food can be digested much more readily than was at one time sup- 
posed to be the case. Adequate mastication, on the other hand, does lead to 
an increased flow, not only of saliva but also of gastric juice and results in 
food entering the stomach at a slower rate. These factors are probably more 
important than the actual size of the food particles. 

We thus see that there exist most important relationships between nutri- 
tion and teeth, the one influencing the other. The effects of faulty nutrition 
on the teeth may occur at any time from the fourth month of intrauterine life 
until senescence. Prevention of dental defects begins with an adequate diet 
cf the pregnant mother. An adequate diet must be continued throughout in- 
faney and childhood if proper development of the teeth is to occur, and an 
adequate diet through adult life is essential if teeth which have already de- 
veloped are to retain their normal structure. The chief factor in such a diet 
is milk, which contains all of the essential elements. Every person, child or 
adult, should take from one and one-half pints to one quart of milk a day m 
. some form. Milk products fall in the same category—butter with its high 
content in vitamines A and D, and cheese with its high content of calcium and 
phosphate. Eggs, especially the yolk, provide much the same constituents as 
milk. Secondary only in importance to milk and eggs are the green vegetables 
which supply the antiscorbutic vitamine and mineral matter and provide 
roughage for masticatory effort. Cereal products, including flour and starchy 
vegetables, such as potatoes, serve to make up the total energy requirement 
and do no special harm provided that adequate amounts of more essential foods 
are taken. The value of whole grain cereals is probably overrated. They do 
contain more ealeium and phosphate than the fine flours, but on the other 
hand the work of Mellanby? points to possible disadvantages. Whole grain 
cereals require a little more effort for mastication. They also contain vitamine 
B, but this vitamine is usually present in sufficient amount in the other 
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articles of the diet mentioned. Fruits have the advantage of supplying a 
small amount of mineral salts, considerable antiscorbutie or ‘‘C’’ vitamine 
and give rise to an alkaline ash in the body, but here it should be noted that 
excess of alkali in the body is perhaps as bad as exeess of acid. Acids of fresh 
fruits stimulate the flow of saliva, and this is a possible advantage. A rea- 
sonable amount of fruit is desirable. There is no advantage in an excess. 

When these essentials in the diet are covered, it makes little difference 
what goes to make up the remainder of the diet. It may be raw or cooked 
and may contain large amounts of meat or no meat. There will be little or 
no difference in the ultimate effect. If there were a more complete under- 
standing of the fundamental factors of nutrition, there would be fewer dietary 
faddists. 

From the standpoint of the orthodontist, diet is of primary importance. 
Mechanical treatment in the oral cavity can meet with its fullest measure of 
success only when due consideration is given to dietary factors.* 
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MODIFIED FUNCTIONAL FORCE AS A MEANS OF CORRECTING 
CERTAIN TYPES OF MALOCCLUSION* 


By Norris C. Leonarp, D.D.S., BAutimore, Mp. 


UNCTION is so intimately related to structure in a living organism that 

there has been disagreement among biologists as to whether function origi- 
nates structure or structure originates function. We need not concern our- 
selves seriously, however, with this academic question; though it suggests the 
interdependence of function and structure and that in considering one we must 
also take some account of the other. The two are at least reciprocal aspects 
of the fitness of the living organism in its relation to its environment. 

Any modification of function must react on the structure of its organism 
in a way that tends to disrupt to a certain extent the previous arrangement of 
its cells. 

Increase of functions is followed by such structural changes in the respec- 
tive organs as will enable them to discharge better their extra functions. 

It has long been recognized that the structural arrangement of bone has 
a very definite relation to its mechanical functions. About sixty years ago 
Herman Meyer found that the trabeculae, as seen in a longitudinal section of a 
long bone, were arranged in a very‘definite and orderly way. A great engi- 
neer, Prof. Culmann of Zurich, to whom, it is said, we owe the whole modern 
method of graphic statics, happened to attend one of Meyer’s lectures and rec- 
ognized in a moment from his drawings and preparations that in the arrange- 
ment of the trabeculae we had nothing more or less than a diagram of the lines 
of stress, or directions of compression and tension in the loaded structure, in 
short, that nature was strengthening the bone in precisely the manner and 
direction in which strength was needed. 

Julius Wolff a few years later, publishing an article showing the trabecu- 
lar arrangement in greater detail, formulated what has since been known as 
Wolff’s Law: ‘‘Changes in the functions of bones are attended by definite 
alterations in their form and internal structure.”’ 

Much has been written in confirmation and elaboration of this law, which 
has wide application and which has become of fundamental importance in the 
study of bone phenomena. 

This is of particular interest in the biologie and practical aspects of ortho- 
dontia in estimating the values of stresses and strains: first, of normal func- 
tions in the equilibrium of normal occlusion; second, of perverted mechanical! 
functions in their relation to malocclusions; and third, in the modification o! 
functions so as to augment or redirect these natural physiologic forces in order 
to influence such adaptations as will secure greater harmony and efficiency 0! 
the dental organs and the investing and supporting tissues with their environ- 
ment. It is with the last of these three considerations that my paper is mostly 
concerned. 


*Read before the Southern Society of Orthodontists, April 27-28, 1928, Baltimore, Md. 
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We must not forget that mechanics is as much a part of biology as are 
biochemical phenomena and that physical principles are concerned with every 
structure as well as with every function. 

At present our only approach toward any definite modifications of form of 
biologie structure, aside from normal growth, must be through some kind of 
mechanical interference or stimulation, including, of course, the mechanical 
stimulation of conscious muscle exercises. 

The laws pertaining to the application of force are well understood, so far 
as the direction and distribution of stresses are concerned; and engineers are 
able to caleulate with great accuracy the static requirements, both as to the 
materials and as to their arrangement, in very complicated structures, provid- 
ing suitable forms for maximum strains with great economy of materials for 
the compression and tension members. 

Throughout all nature biologic forms exemplify a finer precision both in 
selecting and in laying down the materials to meet the mechanical require- 
ments of its structures. 

A few simple illustrations may be borrowed from the engineer to show 
briefly his method of graphic diagrams of stresses, as indicated in the theoreti- 
eal lines of compression and tension in a loaded structure. 

In a loaded beam supported by columns at each end with the load in the 
middle, as the beam curves downward with the weight the lower fibers are 
stretched, while the upper ones are undergoing compression. It follows that in 
some intermediate layer there is a neutral zone where the fibers of the wood 
are subject to no stress of either kind. In like manner, a vertical pillar if 
unevenly loaded (as, for instance, the shaft of our thigh bone normally is) will 
tend to bend and endure compression on its concave side and tensile stress on 
its convex side. 

In many eases it is the business of the engineer to separate, as far as possi- 
ble, the pressure lines from the tension lines in order to use separate modes of 
construction or even different materials for each. In a suspension bridge, for 
instanee, a great part of the fabric is subject to tensile strain only and is built 
throughout with materials suitable for this form of stress, while the massive 
piers at either end of the bridge carry the weight of the whole structure and of 
its load and must endure all the compression strains which are inherent in the 
whole system. Very much the same is the case in that wonderful arrange- 
ment of struts and ties which constitutes or completes the skeleton on an 
animal. 

Fig. 1, after Prof. Culman and Herman Meyer, represents a stress dia- 
gram of a loaded crane-head form similar to the head of a femur. This is to 
be compared with the trabecular arrangement shown in a photograph by Prof. 
Robinson. Fig. 2 is a longitudinal section of the head of a femur. The analogy 
here is very striking and is apparently consistent with all findings as to the 
forms and the trabecular arrangement of bone in relation to its mechanical 
fnunetions. 

D’Arey W. Thompson, in an important work on Growth and Form, devotes 
an entire chapter to this particular biologic phase and refers to some twenty 
authorities on the mechanical structure of bone. 
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It would be very interesting and profitable to follow the evidence and 
arguments he presents in establishing the conclusions which seem to be ac- 
cepted generally, but time and space permit only a few quotations. 

In discussing the adaptation of bone to the changing stresses to which it is 
submitted, particularly the shearing or angular stresses, he says: ‘‘In the bio- 
logical aspect of the case, we must always remember that our bone is not only 
a living, but a highly plastic structure; the little trabeculae are constantly 
being formed and deformed, demolished and formed anew. Here, for onee, 
it is safe to say that ‘heredity’ need not and cannot be invoked to account for 
the configuration and arrangement of the trabeculae, for we can see them at 
any time of life, in the making, under the direct action and control of the 
forees to which the system is exposed.’’ And again he says: ‘‘Partly associ- 
ated with the same phenomenon, is the very important physiological truth that 
a condition of strain, the result of a stress, is a direct stimulus to growth itself. 
This indeed is no less than one of the cardinal facts of theoretical biology.’’ 
Giving many illustrations and analogies he continues: ‘‘In some such ways 
as these, then, it would seem that we may coordinate, or hope to coordinate, the 
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Fig. 1.—Prof. Culman’s theoretic stress diagram of the femur head. 


Fig. 2.—Photograph of ground section of femur head by Prof. Robinson, showing trabecu- 
lar formation. 


‘phenomenon of growth with certain of the beautiful structural phenomena 
which present themselves to our eyes as mechancial adaptations for the dis- 
play of strength where strength is. most required. That is to say, the origin, 
or causation, of the phenomenon would seem to lie, partly in the tendency of 
growth to be accelerated under strain, by which it tends to displace parts 
which grow obliquely to the direct lines of tension and pressure, while leaving 
those in place which happen to lie parallel or perpendicular to those lines: an 
automatic effect which we can probably trace as working on all seales of mag- 
nitude, and as accounting therefore for the rearrangement of minute particles 
in the fibre, as well as for the bringing into line of the fibres themselves within 
the plant, or of the little trabeculae within the bone.’’ And finally: ‘‘Through- 
out this discussion of the principles of construction we see the same general 
principles at work which we recognize in the plan and construction of an 
individual bone. That is to say, we see a tendency for material to be laid down 
just in the lines of stress, and so as to evade thereby the distortions and dis- 
ruptions due to shear. In these phenomena there lies a definite law of growth, 
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whatever its ultimate expression or explanation may come to be. Let us be 
content to see that skeletal form, as brought about by growth, is to a very large 
extent determined by mechanical considerations, and tends to manifest itself 
as a diagram, or reflected image, or mechanical stress. 

It has been pointed out by MeMillan, and more recently by both Dewey 
and Neustadt, that the alveolar process has all the characteristics of other bone 
and must therefore be regarded both histologically and functionally as the 
same with the same responses and adaptations to mechanical demands. Nor is 
it to be considered as more plastic than other bones within the mechanical 
system of which it is a part. Neustadt points out, with illustrations of micro- 
scopic sections, that ‘‘there is absolutely no line of demarcation between any 
parts of the jaw bone, and its trabecular structure is continuous and inte- 
erated.’’ He shows also that the interstitial growth of bone is a continuous 
process with the old haversian systems being constantly torn down and re- 
placed by the new. 

With these conceptions of the characteristics of bone and its responses to 
stresses and strains, there is no difficulty in believing that interstitial changes 


Fig. 3.—Intermaxillary device attached in distoclusion case. 


of the bones constituting the dental system will take place as a result of, and 
in direct proportion to, any modifications of functions. As a further deduc- 
tion it seems fair to conclude that if we can so modify these functional forces 
by changing their direction so that the resultant strains will fall within areas 
where development is needed, desirable interstitial bone changes, within cer- 
tain congenital limits, may be expected. 

It is just this, I think, that all orthodontists are in some way or other 
undertaking to do, whether they realize it or not; for it is the functional 
stresses, after all, that are most effective in accomplishing and maintaining the 
changes we are seeking. The mechanical appliance used may to some extent 
augment the functional forces, but its principal use is to aid in directing the 
normal stresses into other areas which because of some inhibition to normal 
function have not attained normal development. 


Our problems are all biologic problems, though they are concerned mostly 
with the fundamental mechanical phases in applying suitable mechanical stim- 
ili to induce the desired reaction. 

In its biologie application I cannot conceive of a difference between a 
‘unetional force and a foree that has its dynamie origin in a mechanical appli- 
ince, that is, of the force itself. The difference that concerns us is the manner 
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of its application: the regulation of the amount, the control of the direction, 
and, if possible, an intermittent application in conformity to the functional 
rhythm of a natural stimulus. 

Stresses functionally applied to parts adapted to receive them are auto- 
matically regulated both as to quality and rhythm. If we can regulate and 
control also the direction of these stresses with an appliance without interfer- 
ing to a considerable extent with function and other physiologic processes, it 
seems to me we will have approached much nearer the solution of some of our 
most difficult problems. 

As a beginning in this direction I wish to present for your consideration 
three new appliances which are designed to use only functional forces in mak- 
ing important corrections that come well within the scope of orthodontic treat- 
ment. 

The first of these, Fig. 3, which I have called an intermaxillary device, has 
now emerged from a rather long experimental and developmental period, dur- 
ing which time it has assumed many forms in a sort of mechanical evolution 
and adaptation. 

This appliance is for the purpose of utilizing intermaxillary reciprocal 
force for changing the mesiodistal relations of the jaws and teeth. Its action 
changes the force of occlusal contact from the direction of the long axis of the 
tooth to forward and backward stresses. This action is through the contact of 
small inclined planes attached to bands on opposing teeth and which slide to- 
gether as the teeth are brought into their usual occlusal relations. 

One of these inclined planes in its attachment to the band on one of the 
opposing teeth has a sliding connection controlled by a screw, so that its rela- 
tions to the antagonizing plane on the other may be changed slightly at each 
treatment to increase the bearing between their contacting surfaces and to 
throw the stresses forward or backward. This action is reciprocal, and the 
stresses delivered to the opposing jaws are exactly equal though opposite in 
direction. In other words, these contacting artificial planes are merely exag- 
gerated cusps of opposing teeth with a mechanical control to increase and 
direct their functional bearing at the will of the operator, at the same time 
changing very slightly the relations of the contacting occlusal planes of the 
teeth. The stresses both as to amount and direction are completely under con- 
trol and in their action must be essentially physiologic; the mechanics of their 
application is that of nature’s own design. 

In this application of force the stresses and strains are coordinated with 
function in precisely the same way that nature applies her mechanical stimuli, 
observing the same rhythm and periods of rest. 


In addition, a shearing strain is delivered which, according to Thompson, 
is much more favorable for bone growth and development as a result of the 
stresses. 


The device through which the application is made is very simple, consist- 
ing of a combination of two of the oldest and most commonly used mechanical 
principles, the screw and the inclined plane. 
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As already suggested, it does not of itself apply force but acts only as a 
medium through which the direction of physiologic functional forces are 
changed. 

It needs to be adjusted only as movement, the result of the changed 
stresses, takes place. 

Throughout the mechanical development of this device to its present form 
the original conception as to principle has persisted; and the many difficulties 
that have arisen during its clinical emergence have been due mostly to struc- 
tural defects, either of form, material or proportion. The present form has 
now withstood, satisfactorily, a long and exacting clinical test and seems to 
have met all the requirements in a fairly long and varied series of cases. 

Owing to the exacting and difficult technic of construction necessary for 
the successful use of this principle, it has seemed advisable to develop the 
appliance in the form of attachments which may be soldered to plain anchor 
bands. 

In a completed form it consists of two principal parts: a spur for attach- 
ment to the maxillary anchor band, and a device with a sliding outer member 
carrying an upwardly projecting lug for attachment to the mandibular band. 
This outer sliding member is movably attached to the inner member by a 
longitudinal screw which passes through the two small tubular journals at- 
tached to the inner member, and a threaded nut attached to the outer member. 
This nut, which is concealed between the two members, rides back and forth on 
the longitudinal screw between the two plain tube journals as the serew is 
turned, actuating the outer sliding member which earries the lug or inclined 
plane, which is for the purpose of engaging the spur depending from the maxil- 
lary band. 

This sliding device as to proportions must be very compact and at the 
same time very strong to withstand the contact with hard foods and accidental 
stresses. 

The form used at the present time is just one-half inch in length, 5 mm. 
wide, and 2.5 mm. in thickness. The width permits of its use on the shortest 
molar teeth, either deciduous or permanent; the length allowing a throw, or 
mesiodistal movement, of 6 mm. 

In the practical application of these attachments, for the treatment of a 
distoclusion case, for example, the sliding device is attached to the mandibular 
molar band, usually with the lug opposite and usually slightly extending into 
the embrasure mesial to the occluding maxillary tooth, the upper edge of the 
appliance just short of actual contact with its buccal cusps and in practical 
alignment with the occlusal plane. The spur is attached to the maxillary band 
and projects downward in distal contact with the lug of the lower attachment. 
The downwardly projecting spur and the upwardly projecting lug are in effect 
inclined planes or exaggerated cusps of these teeth and are so ground and 
placed as to slide together in a comfortable contact as the teeth are brought 
into occlusion. For a bilateral case one of these attachments, made in rights 
and lefts, would be placed on each side; for a unilateral case, only on the 
abnormal side. 


In operation to secure the mesiodistal movement indicated in a case of 
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distoclusion the screw is turned to slide the lug distally so that its bearing 
against the spur will be slightly increased during the functional contacts. The 
stress from these contacts would be forward in the mandibular arch and back- 
ward in the maxillary. The amount of each adjustment would be governed by 
the judgment of the operator and the comfort of the patient, the frequency 
upon the physiologic response. 

In actual clinical use it has been found that the average adjustment is 
from about one-sixth to one-third millimeter, at one or two week intervals. 

Of course it is important, in order to secure the best development, that the 
ease should not be carried too rapidly. Better bone development would natu- 
rally be expected from a slow movement. The adjustments are made at suitable 
intervals so as to make a comfortable contact of the planes. This is usu- 
ally determined by the patient who tells you when it is just right. This con- 
tacting of the planes from a new adjustment actually pleases the patient, for 
it is really a comfortable contact that stimulates frequent functioning, like 
chewing gum. These new adjustments do not make the teeth sore, and usually 
within twenty-four hours the sense of tightness on bringing them together has 
disappeared entirely, because of the same functional cause that produces the 
painless shifting of the teeth from the use of wire ligatures for securing slight 
separations. In the latter case the separation is not due to any resilient or 
elastic force in the wire but to a functional adaptation of the teeth, principally 
through forces of occlusal contact. 

The action of the device just described is similar to the action of the sepa- 
rating wire ligature with the important difference that in this regulating 
appliance reciprocal stresses are in opposing arches instead of in opposite 
directions in the same arch. 

This explains the fact that with the use of this device there is little ten- 
deney to tipping of the anchor teeth, because the stress that actually causes 
the shifting of the relations of the teeth of the maxillary and mandibular 
arches, respectively, is that of the occlusal contact of the tooth surfaces. That 
is, a close analysis of the mechanical action of the device will reveal that the 
‘stress is not applied principally and directly through the artificial planes; but 
in proper adjustment these planes, as the occlusal surfaces of the opposing 
teeth are approaching contact, slide the mandible slightly forward or back- 
ward, and the developing blow is received on the occluding surfaces of the 
teeth. 

The anchor teeth to which these appliances are attached should usually be 
stabilized by lingual or labial wires, attached in the usual way, to prevent 
undesired movements due to the changing cuspal relations and at the same 
time to accomplish other corrections, such as widening of the arches or moving 
individual or groups of teeth with the aid of auxiliary springs. 

With a well-adapted wire in lingual contact with the mandibular teeth 
the forward stresses are delivered to all alike in front of the anchor teeth; and 
a lingual arch on the maxillary teeth, with spurs mesial to the canines or first 
premolars, will distribute the backward stresses in the maxillary arch. <A high 
or low labial wire may also be used at the same time to retract the maxillary 
anteriors, 
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Slightly retruded superior incisors in a distoclusion ease may be brought 
forward through their distal contact with the advancing mandibular anteriors. 

In eases of unilateral distoclusion lingual wires should be attached to an- 
chor bands on the normal side with round vertical tubes instead of half-round, 
or rectangular ones, so as not to interfere with the forward or backward move- 
ment of the anchor teeth on the opposite side of the arches. 


These intermaxillary attachments may be used also in cases of mesioclu- 
sion, but the sliding device must in this ease be reversed as to sides of the arch; 
that is, the one used on the right side for distoclusion is placed on the left side 
for mesioclusion, and the left one on the right side, the head or tool end of the 
screws being turned distally, and the spur from the upper being set in front of 
the lug instead of distal to it. 

The time allotted for this paper will not admit of going further into treat- 
ment details of the clinical application of this appliance. Its use resolves itself 
into a complete system, applicable in practically all cases in place of inter- 
maxillary elastics. Its free use is not attended with the slightest hazard as to 
pathologie complications; nor does its correct application and use require more 
than ordinary technical ability. Accurate adjustment in the beginning, with 
the inclined planes in their proper relations and with the anchor teeth stabil- 
ized with well-adjusted arch wires, will obviate practically all the difficulties. 

In connection with the use of this system of treatment one very important 
thing to keep in mind is that teeth are very easily depressed in their sockets 
by any unusual axially applied force that is frequent or constant. 

If the angles of the contacting artificial planes are not sharp enough, that 
is, if the slope is greater than 30 degrees from the perpendicular, there is a 
considerable wedging force in the direction of the axis of the tooth, which in 
some cases tends to depress the teeth to which the devices are attached. Any 
tendency in this direction will be obviated, however, by smaller treatment 
adjustments at a time, or longer intervals between treatments. 

The contacting surfaces of the planes before being attached to the teeth 
should be so ground that the last half of their occlusally directed excursions 
together should be at exact right angles to the occlusal plane. This, in the 
final pull of the muscles, throws a greater proportion of the stress horizontally 
and adds greatly to the efficiency of the device. 

Another important point in treatment is that as the mesiodistal relations 
of the maxillary and mandibular buccal teeth begin to change as a result of 
the action of the artificial planes, the interference of the cusps of the teeth as 
their relations change may, and often does, force the jaws wider apart. This 
may necessitate an occasional readjustment of the spur from the maxillary 
band, either by unsoldering and resetting lower or by the addition of a thick- 
ness of a short section of wire soldered longitudinally to its occlusal end. 

This tendency to force the jaws wider apart as the higher cusps ride upon 
each other when the mandible comes forward is a very material aid in reducing 
too deep an overbite that often complicates distoclusion. 


These appliances properly adjusted are easily cleansed by the patient and 
as a possible cause of caries need not give the orthodontist any serious con- 
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cern, since no part of the device at any time comes in contact with a tooth 
surface. 

The second appliance which I wish to present at this time, while using only 
physiologic functional force, is much simpler both in construction and applica- 
tion. 

It is for the treatment and correction of open bite and consists of simple 
overlays cemented to the occlusal surfaces of the supraoccluded molars and 
premolars. These overlays for the time being increase the open bite but secure 
the effect of an added elastic muscular tension when the teeth come into 
occlusion. This additional tension, due to the long established contracting 
habits of the muscles of mastication, gradually intrude the teeth that receive 
the masticating force and in this way reduce the open bite. The overlays, for 
convenience, are placed only on the mandibular teeth, those already in supra- 
occlusion, increasing the open bite 2 or 3 mm. Of course the forces applied in 
mastication with these overlays in place are reciprocal as to the maxillary and 
mandibular teeth and act alike on all those in contact. 


This is a method with which in one form or another I have now had con- 
siderable experience, and the results have been uniform in all cases. By this I 
mean that in all cases in which I have applied overlays cemented to the buccal 
teeth (this includes a series of twenty-five or thirty cases), the teeth to which 
they were attached, whether unilaterally or bilaterally applied, and those with 
which they occluded, have all been depressed in their sockets to accommodate 


approximately the thickness of the overlays. 


However, the most of these were not open-bite cases, and an explanation 
of the varied application will involve a brief reference to earlier stages in the 
development of this device. 

The earliest form of the appliance already presented for making mesio- 
distal adjustments through functional force was constructed in the form of a 
series of caps or shell crowns for the mandibular buccal teeth. These caps 
were attached together as one unit and had an adjustable sliding occlusal 
section at the top indented with accurate impressions of the grinding surfaces 
and cusps of the occluding teeth on its upper surface. These impressions on 
the sliding section formed occlusal rests for the opposing teeth when they were 
brought into contact. 

When the sliding section was slightly shifted with the screw in treatment, 
changing the respective relations of the indented rests or impressions and the 
tooth cusps that fitted into them, the positions of the teeth also were gradu- 
ally shifted until the teeth were in the right relation mesiodistally. 

This made a very efficient appliance for making mesiodistal adjustments, 
but it was found in every case when the device was removed that all the teeth 
to which it had been attached and those with which it came into functional 
occlusion were depressed in their sockets, leaving a space between the occlusal 
surfaces of the mandibular and maxillary teeth that represented approxi- 
mately the thickness of the sliding member of the appliance used. This was 
usually about 2 mm. and was apparently the same in both unilateral and bilat- 
eral cases. After these appliances were removed, the depressed teeth, being 
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without restraint, came slowly into occlusion again just as in normal eruption 
and without unpleasant symptoms at any stage of treatment. 

A number of models of these cases in the different stages were shown first 
in a clinic at the Atlanta meeting of the American Society of Orthodontists, 
1925, Figs. 4 and 5, with the comment as to the depressed molars and pre- 
molars, that a system of overlays to secure the effect of additional muscular 
tension, as illustrated in results shown, suggested the answer to the open-bite 
question. 

This was followed up in my work with clinical applications of the principle 
for this purpose, as soon as open-bite cases were available. 

To the present time only five cases from my own practice have received 
the treatment, three of these being very recent ones. From only two have the 


Fig. 4. Fig. 5. 


Fig. 4.—Unilateral depression of molar and premolars from device with sliding top at- 
tached to buccal teeth to correct unilateral distoclusion. These teeth came slowly into full 
occlusion after removal of the appliance. 

Fig. 5.—Case of bilateral distoclusion, showing depression of two molars and premloars 
from application of the sliding top device attached to mandibular buccal teeth. Both sides 
depressed alike. Patient 15 years old. 


F ig. 6.—Open-bite case, patient 15 years old, three months treatment with overlays on 
mandibular molars increasing open bite in the beginning 3.5 mm., has remained without re- 
tention five months with no indication of relapsing. Treatment discontinued because of general 
unsanitary habits and extreme carious onset about gingival margins of anterior teeth. 


appliances been removed. Unfortunately I have been unable to get models of 
the first case. The result in this case, a girl fourteen years old, was very good 
and has been maintained through only functional use for somewhat more than 


a year. 
In the second ease, Fig. 6, a girl fifteen years old, all treatment was sus- 
pended because of unsanitary mouth habits, and intense carious action mani- 
fested chiefly in the anterior teeth at the gingival areas. 
The overlays, cemented in the beginning, in the latter case, to the first and 
second mandibular molars on each side, were about 2 mm. in thickness. These 
were worn about three months, then removed to observe progress. Apparently 
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very little change had been made in the occlusal relations. This was some- 
what disconcerting, but the appliances were increased in thickness to about 
3.5 mm. and replaced. These modifications were worn for six months, then 
removed for observation and have not been replaced. The supraocclusion at 
that time had been reduced 2 mm.; and this has been maintained, as shown, 
four months, without retaining appliance of any kind and with no tendency 
whatever to relapse. This patient is a very lazy biter, as are, I believe, most 
of the open-bite cases; and to this, together with a possible congenital muscu- 
lar weakness, I attributed the slowness of the response, as compared with that 
of other cases referred to which were treated for distoclusion. 

The third case, Fig. 7, a boy fifteen years old, was begun February 28, 
1928, with overlays about 3 mm. in thickness, placed on the mandibular first 
and second molars. These were removed seven weeks later for observation and 


Fig. 7.—Patient 15 years old, showing result of open-bite treatment in seven weeks with over- 
lays on the four mandibular molars increasing open bite 3 mm. 
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Fig. 8.—Showing form and construction of overlays for open-bite treatment: a, silver 
granule soldered to top of silver shell made of 36 gauge pure silver sheet that has been bur- 
nished over artificial stone model; b, carved wax model on silver shell ready for casting. 
Note hole in buccal side to provide for removal when necessary. 


models for illustration, showing 1.5 mm. reduction of the open bite. This, of 
course, is only the beginning of treatment in this case, though the quick re- 
sponse would seem to promise a thoroughly satisfactory result within a reason- 
able time. 

These cases with their quick response to modified function present new 
and important evidence of the plastic nature of bone in its relation to stresses 
and its ready adaptation to meet new conditions. 

The treatment is without any discomforts to the patient, favoring even 
better mastication because of better occlusal contacts. The appliances require 
no attention from the orthodontist and may be worn indefinitely without harm 
to the patient. 

Though it is without the provinee of this paper to discuss etiology of open 
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bite, there is much to be said concerning its probable relation to muscular 
stresses and bone density that in open bite are in reverse relation to the same 
etiologic factors in deep over bite. 

The overlays for open-bite treatment, properly constructed and well ce- 
mented, are clean, and as they do not extend into the interproximal space 
should add little to the danger of carious action. The technic of construction 
is simple and easy: An accurate impression of the teeth to which overlays 
are to be attached is made with modeling composition and an artificial stone 
model made. Over this is burnished thin pure silver plate, 36 gauge. By an- 
nealing this silver it becomes very soft and may be adapted almost as easily as 
tin foil. This burnished shell should extend from the gum line, or slightly 
below on the buccal, across the occlusal, and to the gum line on the lingual 
but not extending into the proximal, Fig. 8. 

After the shell is formed and trimmed, it is then ready to try on the tooth 
in the mouth and is readapted to a more exact fit. Then, in order to gauge 
the thickness of the overlay desired, a silver granule is placed on the occlusal 
surface while the shell is in place in the mouth and the patient allowed to 
bring the teeth together so as to adapt the silver ball to a favorable position. 
The shell is then removed and the ball soldered in this position to hold it in 
place by simply holding it in the flame and touching the contact with 14 K. 
solder. It is then replaced in the mouth and the patient allowed to bite firmly 
against the silver ball to adapt it further, while the shell is readapted by bur- 
nishing. It is then removed, and casting wax is melted over the occlusal, 
lingual, and buceal sides, extending well over the attached ball. While the 
wax is still soft, the shell is replaced and the patient allowed to bite into the 
wax so as to obtain the entire occlusal imprint of the opposing teeth. 

It is then ready to be carved and shaped for easting, allowing the full 
imprint of the opposing teeth to remain on the occlusal surface, and shaping 
the buceal and lingual surfaces as well as the distal and mesial to approxi- 
mately the normal form. 

Before casting, a large hole is drilled through the wax and silver shell just 
opposite the point where the buccal groove joins the occlusal surface of the 
tooth. This is to provide a means of dislodging the overlay when it is dgsired 
after cementation, the hole being stopped with gutta-percha before the over- 
lay is set. With the wax pattern completed, it is invested and east in the same 
Way as an inlay, the silver shell and ball alloying with the gold. 

It is only necessary to use the soldered ball or granule in making the first 
of the set of overlays in order to gauge the opening desired. 

After the first has been cast and finished, with this in place it is only nec- 
essary to place a ball of wax on the other silver shells and allow the patient to 
bite against it to get the correct occlusion for carving the right forms which 
are then cast in the same way, always being careful to provide the hole through 
the bueeal side to permit an easy removal. 

When the overlays have been finished, they may all be cemented at one 
sitting and the patient dismissed with appointments only for occasional ob- 
servation. 


| 


860 Norris C. Leonard 


In many of our eases, particularly of distoclusion and open bite, a very 
disfiguring complication that should be considered, not only in its esthetic 
relations but also in its relation to functional maintenance of certain correc- 
tions, is abnormally short upper lip. 

This is usually due to a lack of function, related to several of the etiologic 
factors and conditions of malocclusions. 

The third appliance which I wish to offer is for the purpose of aiding 
functional development of short upper lip, at the same time utilizing this func- 
tional force in retracting the maxillary anterior teeth. 

This appliance consists of a high arch with its distal ends resting in Barnes 
power tubes attached to molar bands, Fig. 9. Finger springs are attached in 
the usual way to rest on the teeth to be retracted. At the canine regions a 
wire, approximately the same as the body wire, is soldered and extended higher 
under the lip, following the lateral contour of the lip’s inner attachment. 

With this in place in the mouth and with softened base-plate wax melted 
into it as a frame, the wax is molded and conformed to fit the under-lip space. 


Fig. 9.—Modified high labial device for stretching upper lip and applying retractive force on 
superior anterior teeth. 


This is removed and trimmed and refitted so as to eause little distortion in 
appearance. Pink vuleanite is then substituted for the wax. 


The upper portion of the vuleanite section is made thicker than that near 
the lyp’s lower border so that it will easily retain its position and act as a sort 
of fulerum over which to exercise and stretch the lip. This may be tightened 
from time to time by turning the power tubes, or it may be removed for 
cleansing. 


This device is entirely new and has had a very limited clinical test. It is 
being tried out at the present time in a few cases, however, with a very fair 
promise of success. 

DISCUSSION 


Dr. C. A. Hawley.—The first part of Dr. Leonard’s paper is so well established that I 
am not going to take up your time in discussing it. It is a very clear presentation of that 
phase of the subject. 

In regard to the second part of the paper, which deals with this appliance, I will 
remind you that this question of the shifting of the occlusion has been a matter for discussion 
for some forty years. When Kingsley first described the operation of ‘‘ Jumping the Bite,’’ 
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its possibility was vigorously opposed, and it was a subject of extended discussion. His 
jump-bite plate was the appliance used and with various modifications is still used at the 
present time. The mechanism is a slanting plane of metal or rubber attached to the teeth 
(a fixed plane) or as a part of a removable plate. The teeth when closing strike the slanting 
plane and slide forward into normal occlusion, and the impact of the mandibular incisors 
on the plate drives them into their sockets and corrects the overbite. The assumption is, of 
course, that the mandible moves bodily forward. 

Next came the so-called Baker anchorage or intermaxillary rubbers. This appliance 
was used under the assumption that a different movement was obtained, that the maxillary 
teeth were moved backward and the mandibular teeth were moved forward in the alveolar 
process. 

In accordance with this theory of movement the use of the intermaxillary rubbers was 
advised from the beginning of treatment and continued for its duration, often a year or 


two. Even then, at the conclusion, some further retention was found necessary, and the 
spur and plane came into use. As used at first, a spur on the mandibular molar closed 
forward of a flat plane on the maxillary molar. The heavy force of the impact when the 
mandible was closed soon broke the bands, and the appliance was generally abandoned. 
The principle, however, was revived in the McBride retainer where both planes were at an 
angle and attached to a removable plate and in Dr. Grieves’s planes soldered to cemented 
bands. These last appliances seek to avoid a heavy impact by placing the planes at an angle, 
sliding the mandible forward to place much in the same manner as in the Kingsley plate. 

In recalling to mind the action of these planes and various other modifications of 
these appliances, you will see that they all depend on an uncontrolled movement of the 
mandible forward. It may move forward at once completely, or it may move gradually; the 
important point is that it is uncontrolled. I speak of the mandible moving forward because, 
[ believe, it is the consensus of opinion among orthodontists that the reciprocal action of 
intermaxillary rubbers does not occur as was at first supposed. 

Dr. Leonard has presented something entirely new in principle. Instead of an un- 
controlled and indefinite movement his appliance causes a certain definite movement every 
time the screw is turned. 
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This is a new appliance, and as set forth in his paper the application of the principles 
governing its use is new. 

My attention was attracted particularly to this appliance because of some effects 
of the use of intermaxillary elastics which I had observed and which I shall briefly describe. 

There are two effects which I have observed caused by the use of intermaxillary 
elastics: first, the raising of the mandibular molars; second, dropping or pulling down of 
the maxillary incisors. 

While I have suspected this undesirable effect in certain cases for a long time, the 
proof of it came only after adopting Simon’s method of diagnosis. I should say here 
that while there is some controversy about the applicability of Simon’s law of the canines, 
there can be none in regard to the accuracy of the method of showing the exact changes 
caused by treatment. Figs. 1 and 2 show the effect on the molar teeth. These were disto- 
clusion cases treated with intermaxillary rubbers for about four months. 


It will be understood, of course, that these are gnathostatic models, the bases of which 
are exactly 8 em. from and parallel with the upper surfaces of the upper models. The 
upper surfaces represent the eye-ear planes. 

In Figs. 3 and 4 we see the effect on the maxillary incisors. To show the result more 
clearly I have drawn a line across the incisors in the finished model representing the measure- 
ment from the incisal edges of the unfinished model to the top. 

I have a great many cases showing this effect but am showing these two of each 
as representative cases. This effect is being observed also by other men who are using 
the gnathostatic method. I have another interesting and important ease, Fig. 5. The model 
on the right was taken one year after the case was finished. It was noticed with great satis- 
faction that in retention the teeth evidently settled back nearly to their original position. 
This was especially noticeable in the mouth and the expression of the face. I do not think 
this occurs in all cases. 


I said in the discussion of another paper this morning that I had proof that I had 


moved an entire maxillary denture back in the head and would show a slide as evidence this 


Bese, After 
. 77 


Correcting Certain Types of Malocclusion 863 


afternoon. This is Fig. 6. You will note where the cross lines cut the molars and canines 
in the before and after models, and remember that these measurements are taken from 
points entirely outside the denture and are not influenced by its movement. 

Returning to the subject of Dr. Leonard’s appliances, it was the observation of these 
unwanted results from the use of intermaxillary rubbers that turned my attention to his 
method. I observed their working on about fifteen cases in his office and was impressed with 
the results he was obtaining. I have them working on six cases of my own. It is too 


early yet to express an opinion finally. I find them quite easy to adjust, either on models 
or free hand. He has described the technic in his paper, and I could add nothing to it. 

As to the question of open bite, at first glance it seems a little preposterous. It re- 
minds me of the expression of the physician, ‘‘ Before you get better, you are going to be 
very much worse.’’ That is really hopeful. However, I have had no experience with it and 
can express no opinion. We may suppose that in an open-bite condition we have a certain 
balance of muscular force that has become habitual. The jaws have adjusted themselves 
to certain balance of muscular stress. If you increase this stress, it will not be permanent, 
evidently because the stress attempting to return to normal intrudes the molar teeth. Then 
you take off the appliance, the molars are intruded, and you get a normal bite. It sounds 


reasonable, and I hope it is true. 
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THE LABIAL AUXILIARY SPRING* 
By Dr. ANDREW FRANCIS JACKSON, PHILADELPHIA 


HE course of orthodontic progress has been marked by violently contrasting 

differences of opinion in many of its aspects. In present-day methods of 
treatment there is a wide gulf between the advocates of the ribbon or pin and 
tube types of appliances and the advocates of the lingual arches with auxil- 
lary springs. It is not the object here to criticize the qualities of any type of 
appliance, but among the qualities to be desired in any appliance might be 
mentioned the following: 

Ease of manipulation, ability to produce gentle continuous pressure to 


induce physiologic movement of crowns and roots of teeth with a minimum 
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of trauma, but at the same time with sufficiently definite action not undesir- 
ably to hinder progress, self-limitation of action and ability to allow of differ- 
ent types of action to be carried on at the same time, without the one inter- 


fering with the action of the other, ie., the action necessary to produce 
changes in jaw relations with the action necessary to produce bone develop- 


Mig. 1. 


ment and individual tooth movement. 

It is my experience from many cases treated that the labial arch with 
labial auxiliary springs, in combination at times with the lingual arch with 
auxiliary springs, more nearly fulfills the requirements mentioned than any 
other appliance as yet tried. The technical details of the construction of these 
appliances, as used in my practice, follows, with a description of their applica- 
tion to certain individual cases treated. 


*Read at the Congress of the European Orthodontological Society. 
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LABIAL HOOK ATTACHMENT (FOR INCISORS AND CANINES) 


The pressure from the labial auxiliary spring produees its effect by ex- 
erting pressure lying within the labial hooks. This allows of great individu- 
ality of tooth movement and pressure in any direction desired. The tooth 
to be moved should first be suitably banded. <A piece of 0.022 platinized gold 
wire is then bent in the manner shown in Fig. 1-A, and soldered at the desir- 


able location, depending on circumstances, as shown in Fig. 1-B. The desired 
length is then cut off and a knob melted on the end. (Fig. 1-C.) As a means 
of identifying rights from lefts when several bands are being inserted at the 


Fig. 3. 


same time, the soldered end on the band should always point toward the dis- 
tal. This method insures strength by giving a long soldering surface. These 
attachments are usually soldered with the ends pointing gingivally for obvi- 
ous reasons, but occasionally it is desirable to point the ends incisally. The 
labial spring is soldered on the main labial arch at some desirable point dis- 
tant, bent in the desired direction and sprung under the labial hooks. It is 
then tied with + 0 ligature to one or more of the hooks, as illustrated in Fig. 2. 
The main labial arch is bent to a form which will not interfere with the tis- 
sues but will leave some space between the arch and the teeth to be moved, 
and the pressure of the auxiliary springs will then bring the teeth in contact 
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with the arch and stop when this point is reached, as the main arch will not 
permit of any further movement, thus being self-limiting in action. Figs. 3-A 
and B. 

With this type of appliance, as will be readily seen, intermaxillary elas- 
tics may also be used, producing changes in the mesiodistal relations of the 
jaws and distal movement of the molars simultaneously with the movement 
forward of the incisors, without causing any interference of the action of the 
one with the other. 

In eases of deep overbite, the labial auxiliary spring may be_ bent 
gingivally, sprung down into place and tied, producing a depressing foree on 


Fig. 3-B. 


the ineisors, while at the same time the main arch may be tied to hooks on the 
first premolars. The action of this, combined with the use of intermaxillary 
rubbers, is to produce pressure downward on the bicuspids, and thus, in a 
very easy and efficient manner, alter the vertical arrangement of the teeth. 
An example of a case treated by this method is shown by a comparison of the 
models illustrated in Fig. 4-A, B and C. 

At times it is desirable in eases of distoclusion with labioversion of the 
incisors (Angle’s Class II, Div. 1) to move the incisors distally and at the 
same time correct the relation of the jaws. The method in common use of 
allowing the labial arch to slide through the tubes has been used many times 
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efficiently, but the use of labial auxiliary springs, with pressure inward, is so 
infinitely superior that it cannot be too highly recommended. An illustration 
of this method is shown in Fig. 5-A and B. 

The labial hook attachment, placed as it usually is, at the gingival mar- 
gin of the tooth to be moved is found, by actual experience of hundreds of 


cases treated, to produce all the root movement desirable in the majority of 
ordinary cases. When, however, more than the ordinary amount of root 
movement is desirable, the modification, as illustrated in Fig. 6, may be 
employed. 

Fig. 7 shows an extreme case of individual tooth movement. The maxil- 
lary right canine was moved to place from a position located between the 
maxillary right molar and second premolar. This case was complicated by 
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open bite, and had to be handled with extreme care so as not to aggravate 
this condition. An applanee, as iliustrated in the diagram in Fig. 7, was used 
in this ease. The action of the labial springs does not depress the teeth moved. 
Muscular exercises, in combination with the treatment and the placing of two 
porcelain jacket crowns on the peg-shaped laterals, produced the result shown. 
After the space had been obtained for the canine and the crown of the tooth 
was occupying its correct position mesiodistally, the root was still inclined 
too far distally and lingually. This was then very much improved by using 


the type of appliance in Fig. 6, the auxiliary spring on the main areh in this 


case being bent bueally and mesially and sprung into place and tied. 


Fig. 8. 


Fig. 8 shows the models with a diagram of the type of labial arch with 
auxiliary springs which was used to treat a case of transposed canine and 
(rotated) lateral on a child of ten years of age. The work accomplished, as 
shown in the models, was done in less than a year with practically no incon- 
venience or soreness. 


Fig. 9 shows the expansion obtained from canine to canine in a child of 
aine years of age. The expansion in the main arch was obtained by stretch- 
ng with wire stretching pliers. There is no method that I know of which 
vill accomplish this kind of result more easily and positively. Adjustments 
vere made about every six or eight weeks. 
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Fig. 10-A and B shows the result obtained in a case of impacted canine 
and premolar with linguoversion of a lateral. The central incisors were also 
banded and moved before the case was completed, and a lingual arch with 
auxiliary spring was used to move the premolar into place after space had 
been obtained with the labial arch. 


All manner of rotations may be accomplished by soldering an auxiliary 
spring to the bands of the teeth to be moved. Two illustrations of the technic 
of accomplishing this are shown in Figs. 11-A and B. 


An illustration of how the inclination of roots and the rotation of a tooth 
may be accomplished simultaneously with gentle continuous pressure with 
great ease of manipulation is shown in Fig. 12. The cases here illustrated 
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show but a few of the adaptations to which the method may be applied. The 


underlying principle I have found efficient in practice and, I believe, sound 
scientifically. 


Fig. 11-B. 


DISCUSSION 


The President said he was most interested in the use of the auxiliary spring in combina- 
tion with the labial arch. It might be within the knowledge of the members that Dr. 
Quintero showed a series of cases in which he treated teeth by the use of auxiliary springs in 
connection with the labial arch. Obviously it had a great many uses, and in the hands of 
such experts as Dr. Jackson could certainly produce the most wonderful results. The amount 
of bone which some of the teeth had moved through was absolutely staggering. The amount 
of absorption of old bone and deposition of new bone which took place was quite remarkable. 
He heartily engratulated Dr. Jackson on the extraordinarily good results he had obtained 
in some of the cases he had shown, and his exposition deserved a very thorough discussion. 


Fig. 11-A. 
4 
e 
Ss 
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Dr. Quintero said it had been very gratifying to him to listen to Dr. Jackson’s very 
interesting presentation of his method of utilizing auxiliary springs, in connection with labial 
arches, and he was bound to say it was a much better method than the one he himself had been 
using in the last few years. He had been very pleased to hear him emphasize the importance 
of the vertical curve of the arch, because he thought usually sufficient attention was not paid 
to vertical development, and that was one of the greatest stumblingblocks in orthodontic 
treatment. He was glad also to see that Dr. Jackson extracted premolars once in a while, 
as that was apparently not the accepted technic in most American offices, and he was glad to 
see that he used a technic which was quite correct in certain cases. He did not believe that, 
in the cases shown, an acceptable result could have been obtained by simply expanding the 
arch. Dr. Jackson had mentioned the work of Dr. Wadsworth, in connection with articulators, 
and had said that Dr. Wadsworth thought that the teeth were arranged more or less along a 
eurve, the center of which would be located somewhere in the frontal bone. It would be 
interesting to Dr. Jackson to hear of the work of George Belan of Paris who had shown 
that if an average mandible was taken and the lingual cusps of the first molars cut off, it was 
the custom usually to place a sphere of 17 ¢. diameter above that mandible, and it would 
come in contact with all the teeth and with the condyles, showing that there was definitely 
a spherical development, that the teeth occupied their positions on the sphere, the center of 
which was located about 3 c. behind the frontal bone. 


Dr. Crane asked Dr. Jackson how he made the multiple loops in the auxiliary springs, 
and whether the wire was bent cold or hot; also if the labial arch was rigid enough to stand 
the upward and downward stress of mastication without being banded in all cases. 


Mr. Highton asked Dr. Jackson if he drew the canines back in the case where he ex- 
tracted the premolars. 

The President said he had asked Dr. Jackson what was the gauge of wire that he used, 
and he had told him it was No. 0. The finest he himself used was No. 1. 

Mr. Harold Chapman asked whether Dr. Jackson could give any explanation of why 
the auxiliary springs, when placed on the lingual arch, occasionally depressed the teeth, 
whereas in the great majority of cases they did not do so. There was another point he 
should like to have elucidated a little further because he did not quite understand correctly 
what had been said. In the first part of the paper he gathered that Dr. Jackson deprecated 
the depressing of teeth, and in the further cases which were complicated by a big overbite, 
he deliberately decided to depress them. He should like to have that point cleared up if 
Dr. Jackson would do so. He had also wondered whether the bands on the incisor teeth were 
actually placed as high up as they appeared to be in the drawings. He had to thank Dr. 
Jackson personally for his very able paper, and to assure him that there had been many 
points in it which he looked forward to putting into practice. 

Mr. Hughes asked what amount of retention Dr. Jackson used, and for how long that 
retention was required. 

Dr. Jackson said in the first place he should like to answer what Mr. Northeroft had 
said. It had not been his intention to give himself any credit for anything original about 
the labial springs, and he knew of Dr. Quintero’s work. It was a thing to become en- 
thusiastic about, and although some slight changes in detail might be necessary, there was 
no attempt to rob men of the honor which was due to them. With regard to the question 
of soldering the loops, he always soldered the wire directly to the main arch and then let it 
cool off. The wire, which was Angle’s wire, would stand more abuse than any other type 
of wire that he knew of. If it had to be annealed so as to bend, it could be heated and then 
put into cold water, and then in order to produce the spring again it could be heated to a 
cherry-red and cooled in the atmosphere. After it had been soldered he dipped it in cold 
water and made all the bands cold, and then heated it up again and cooled it in the air 
to get back the springiness. The main arch would stand the stresses. In cases where mort 
stability was required, he often banded the premolars and made one of the attachments he 
had shown, and in that way could tie the arch together and obtain greater stability. Wit) 
regard to Mr. Highton’s question, the premolars were banded and a small hook placed on th 
labial surface and the spring, soldered to the lingual arch, was bent to touch the second 


The Labial Auxiliary Spring 873 


premolar and pulled into place by a ligature tied at both sides, so as to bring the whole 
thing back evenly. There was a regular continuous pressure without much treatment. With 
regard to Mr. Chapman’s question as to springs, there were two things in orthodontia of 
which he was seared to death. One was the open bite and the other was to treat a case 
so long as to produce orthodontic stasis; if cases had been treated for an enormous length of 
time there had been a histologic change taking place in the bone, which made further treat- 
ment difficult. He more or less believed in rapid treatment. In some cases there was an 
excessive overbite, and where there was an excessive overbite the lingual arch would be the 
last thing to be used. The action of the thinner spring was not only an action to move the 
tooth outwardly, but at the same time depress it. When there was a pressure against 
an inclined plane the pressure was also down and depressing. Where there was a deep 
overbite it would be all right to use a lingual thinner spring, but there were cases where 
there was no space for the premolars, and very little space for the canine and it would not 
be right to open that bite any further. He knew of no method by which movement could 
be produced without depressing better than the manner in which he had shown if. With 
regard to the bands on, the teeth, he was guided entirely by the soft tissues, and he always 
made his appliances so that they did not impinge on the soft tissues. They were fairly 
near the gum but sufficiently far away not to interfere with the tissues. Sometimes it was 
necessary to band two incisors, and the apparatus could be put inside the hooks and made to 
clear the interstitial tissue. His advice was always to keep away from the soft tissue. With 
regard to retention in the particular case he showed of unilateral distal occlusion, after he 
had had the case in the condition he had shown, he made a Hawley retainer which the girl 
had been wearing for about a year, and he had increased the bite surface so as still further 
to elongate the molars. The age of the girl was seventeen when he started with her. He 
used Hawley retainers quite a great deal, but in some cases it was not necessary. 


COMMENT ON THREE EDITORIALS 
By G. Bropiz, D.D.S., Newark, N. J. 


N THE January, April and June, 1929, issues of the INTERNATIONAL JOURNAL 
OF ORTHODONTIA, ORAL SURGERY AND RADIOGRAPHY, there appeared editorials 
on the effort to divorce dentistry and orthodontia in California, and on the 
success of the endeavor in Arizona. The writer heartily condemned these 
efforts, which is not surprising, as that seems to be the first reaction of every- 
one who hears of them. 

The subject, however, is not one to be dismissed with a shrug of the shoul- 
ders and a hastily formed opinion. It is of vital importance to orthodontia 
and deserves long and careful deliberation. It was fostered by a man who has 
done more than any other individual to promote the science and who has had 
more experience in teaching it than any other. It has been his conviction and 
his dream for years, and he has thought all around the subject in a way that 
makes a snap judgment seem ridiculous. Let us, therefore, approach it with 
that tolerant, inquiring manner that befits such a question and examine it on 
its merits. There is no desire to force it upon an unwilling specialty ; if it can- 
not stand examination, it must fall. Let us also start with the assurance that 
no man now practicing orthodontia stands to gain or lose by the passage of 
such legislation and therefore rule out the ‘‘selfish interest’’ item. No law of 
this kind can be made retroactive, and all of the benefits must accrue to future 
generations. 

In the January and April items referred to above, the claim is made that 
the class mostly concerned in the matter, i.e., the patient or layman, was not 
considered. Quite to the contrary, it is his interests alone that are sought. 
The aim of the legislation is to produce and protect better orthodontists solely 
for the protection of the public, which at present has no protection. <As far 
as consulting the public on such matters as orthodontic education and con- 
trol, there has never been such a thing thought of, as the editor points out. 
It is one of the glories of the medical and dental professions that all reforms 
having for their object the protection of a public not sufficiently educated to 
protect itself, have arisen from within the ranks of the professions. 


The next point brought out in the April article is the composition of the 
committee that is examining the matter in California. An objection is raised 
that two graduates of the Angle School are specified and that the American 
Society of Orthodontia was not invited to send a delegate. The answers to 
both of these questions are obvious. The proposed legislation is being fostered 
by the graduates of the Angle School, and they represent one side of the 
question. It would hardly be considered fair to appoint a committee without 
giving representation to the side in favor of the bill. As to the American 
Society of Orthodontists being left out, it should be remembered that this 
matter is purely local and must be decided in each state. The A. S. O. is to 
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the local societies what the federal government is to the state, and each state 
is the sovereign of its own affairs. 

Again in the January and April issues we find a suggestion that a 
National Board of Orthodontic Examiners be formed to take care of the same 
evils that the proposed legislation is aimed to correct and the examples of the 
specialty of otolaryngology and the specialty of obstetrics, gynecology and 
abdominal surgery are quoted. The thought would be all right if it ineluded 
‘‘teeth’’ to make it work. Were it possible to insist that every man desiring 
to practice orthodontia would have to take this national board examination, 
it might work; but without this provision it would present the same results as 
the National Board of Medicine. The examination, being voluntary, would be 
taken only by those men who do not need the ‘‘check-rein,’’ and those men 
against whom the publie needs protection would be as free to work havoe as 
they are today. No, neither a national board nor a national academy will do 
any more for us than set a brighter seal on the leaders of the profession. 

In the June editorial a review is given of the bill recently passed in the 
state of Arizona which ealls for a separation of orthodontia from dentistry by 
1934, and the creation of an Orthodontic Examining Board. The editor starts 
his review by saying that he believes that orthodontists should be better 
trained than men in general practice, but that the new legislation would class 


“dental hygienists,”’ 


him with ‘‘midwives, osteopaths, chiropractors, 
and ‘“‘laboratory mechanies.’’ He claims that orthodontia would become a 


pseudoscientifie cult that no upright man would care to practice. How he 
arrives at these conclusions he does not say except to hint that the orthodontic 
student would not be as broadly educated as the dental student. This, in spite 
of the fact that the man would have to take a pre-orthodontie course exactly 
as does the dental student take a pre-dental course, and then he would take 
a full course of 3400 hours exactly as does the dentist. 


The claim is made that the educators have been striving to elevate the 
standards of dentistry and orthodontia, and that they have succeeded in the 
matter of dentistry we agree. Orthodontia, however, is not one mite better 
off than it was ten years ago, and it is getting worse. 

One of the reasons for this is that in spite of the efforts of one or two 
deans, dental education is getting narrower instead of broader. In the last 
ten years the dental course has been doubled in length, and, aside from the 
predental course, most of this extra time has been given over to clinical expe- 
rience, mainly of a mechanical nature. The theoretic side of the science is 
being taught not one whit better than it was before the course was lengthened. 
This does not injure the dental student to any marked degree, although re- 
search men are conspicuous by their scarcity. On the other hand, it gives the 
future orthodontist a purely mechanical outlook on the denture which must be 
largely unlearned before he can grasp orthodontia. Were it possible and 
desirable to insist that the dentist, upon graduation, know his fundamentals 
as the orthodontist must know his, the dental course might be a good prelimi- 
nary training ground for orthodontists, even though it would be very uneco- 


nomieal. 
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Another reason that orthodontic education lags is because our dental edu- 
cators, unversed in orthodontia as most of them are, fail to see that ortho- 
dontia is not ‘‘just another specialty’’ but is the all-embracing study of the 
denture; and that one or two hours a week during the senior year are not 
sufficient for its explanation, let alone its mastery. Nor can this want be filled 
by postgraduate courses after the student’s mind has been more or less set 
according to dental ideals. 

We must do one of two things, either bring the level of dental education 
up to a point where it will be of some use to the orthodontist, or we must 
divoree orthodontia from dentistry. The first has been tried and without suc- 
cess; in the second lies our only hope for the immediate future. 

On the points raised at the end of the June editorial, that good men will 
succeed who never followed a prescribed course of study, I agree. But the 
editor has apparently not realized how this statement conflicts with his earlier 
eall for the protection of the laity. Laws are made to control lawbreakers, 
and a minimum standard has been set up in every field of endeavor to control 
the vicious and incompetent. Orthodontia has no such law, although in the 
eyes of both the laity and the profession it has become a separate and distinct 
branch of the healing art. We need a minimum standard, and it must be high 
enough actually to protect the public, which the degree of D.D.S. does not do, 
so far as orthodontic work is concerned. 

Let us examine this question from all sides in a frank and honest manner, 
always bearing in mind the fact that no one, now practicing orthodontia, 
stands to be either helped or injured by any change. Let us also remember 
that orthodontia has arrived at its present proud place not because of but in 
spite of dentistry. We are a separate and distinct branch, and we should 
endeavor to hold what we have gained and to acquire more. 


Case Reports 


A FEW CASE REPORTS 
By Dr. AxeL Lunpstrém, StocKHOLM, SWEDEN 


HE BRITISH Society for the Study of Orthodontics did me the great 

honor of inviting me to read a paper at the December meeting. As 
lantern slides and photographs give a very poor impression compared with the 
models of the cases, and as I have been for many years past collecting models 
showing final results, it seemed it might be of some interest to exhibit some 
of these models at the meeting. The President of the Society kindly permitted 
me to do this, and the paper was accordingly accompanied by an exhibition of 
about one hundred and twenty models, showing a number of results as they 
were found several years after the removal of retainers. On account of the 
limited space and time for the reading of the paper, only a small number of 
these cases were included in the article. By the courtesy of the Society some 
of the remainder are published below. 

Cask I, Figs. 1 and 2.—This ease is not a jaw deformity. The maxillary 
and mandibular bases are of a size in harmony with the size of the dental 
arches when the teeth are in normal occlusion if we except a slight crowding 
in the anterior portion of the mandibular arch. It is not to be diagnosed as 
postnormal occlusion, the anteroposterior malrelation of the buceal teeth 
having moved forward, giving an appearance of a Class II condition. Being 
a “‘local’’ malocclusion, prognosis is good. Figs. 3 and 4 show the condition 
seventeen years after the removal of the retainers. The case has been re- 
examined recently, and the condition is the same, twenty-one years after the 
removal of all appliances. 

The question is now, How are we to decide whether a case of this char- 
acter ought to be considered as a Class II condition or not? It will perhaps 
be of some importance to discuss this problem, as apparently there were 
different opinions regarding this among the gentlemen who examined the 
models at the meeting. It is of a very great importance to know whether the 
mesiodistal malrelation in the premolar and molar regions is due to a post- 
normal position of the mandibular arch or an anteroclusion of the maxillary 
buceal teeth, as the treatment will differ radically, and a faulty diagnosis will 
result in a complete failure. 

The result of the treatment seems to me to prove that the diagnosis was 
correct. It was arrived at as follows: an examination of the general develop- 
ment of the denture and the form of the palatal vault show no indication of 
any arrest of development in the incisal region of the maxilla, the maxillary 
incisal curve and the approximal contact of the maxillary incisors indicating a 
sufficient apical base beyond their apices. The positions of the teeth in the 
mandibular arch showed a very slight crowding, in itself too insignificant to 
warrant orthodontic interference. The overbite was normal. The case was 
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consequently diagnosed as a case with normal maxillary and mandibular bases, 
and the normal occlusion of the incisal teeth indicated that the anteroposterior 
relation of these bases was correct. Assuming this argument to be correct, 
the only conclusion that could be drawn as to the character of the abnormal 
in this case was this: the maxillary molars and premolars had travelled in 
an anterior direction and had partly occupied the spaces for the maxillary 
canines. 

It seems to me as if a diagnosis according to the Gnathostatical School 
of Dr. P. Simon might and in e¢ertain cases will result in a faulty treatment 
of malocclusions of this character. As has been shown by several authors, 
A. Wolfson, B. H. Broadbent and O. W. Brandhorst, the orbital plane is by 
no means constant in cases of normal occlusion, sometimes being anterior and 
sometimes being even considerably posterior to the maxillary canines. 

Simon himself is also well aware of the variability of the orbital plane. 
He states that material examined by Herzog shows that this plane intersects 
the cusp of the canine in 45 per cent of the cases. In 15 per cent it intersects 
the canine between the mesial approximal surface and the cusp and in 17.4 
per cent between the distal approximal surface and the cusp. In 5 per cent 
it intersects the premolar. Assuming that this proportion is found to obtain 
also in the most extensive material, we would in a number of malocclusion 
eases of the type just described (Figs. 1 and 2) find the orbital plane inter- 
secting the lower arch in 45 per cent at the distal surface of the canine, in 
15 per cent about half-way between this surface and the cusp of the mandibu- 
lar canine, in 17.4 per cent between the cusp and the mesial surface of the 
first mandibular premolar and in 5 per cent still further backward, as, for 
instance, at the point of contact between the mandibular premolars. 

Treatment based on gnathostatie diagnosis would thus give correct results 
in 45 per cent of the cases. But in 15 per cent the treatment would aim at 
expansion forward of the maxillary incisors and a corresponding forward 
movement of the mandibular arch, and in 22.4 per cent the treatment indicated 
would be a posterior movement of all the teeth which would result in a 
complete ruin of the denture if, indeed, such an operation could be accom- 
plished. This is according to the figures given by Simon himself. But if we 
use Brandhorst’s material, this last most undesirable result would to a far 
more extensive degree occur in 25 per cent of the cases. And it is easier to 
imagine than describe what would ensue if this method were used for diagnosis 
in a malocclusion of this character in a type like that depicted by Broadbent in 
his Fig. 8 (see his article in the Dental Cosmos, August, 1927). 

There is another point of interest in this case. The patient was treated 
at the age of 12 years, after the eruption of the twenty-eight permanent teeth. 
There has been a marked tendency in orthodontic practice to start treatment 
at an early age. If in treatment we include the conservation of the deciduous 
teeth, and if, as seems probable in this case, it was the early loss of a number 
of deciduous teeth that caused the malocclusion, then of course the early filling 
of them would have prevented the malocclusion. But if this had not been 
done, it seems to me as if the best time for the orthodontic interference was 
after the full eruption of all the maxillary premolars, as was done in this 
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case. The active treatment was just five months, but if the treatment had 
been undertaken somewhat earlier, that is to say before the eruption of the 
premolars, some time would have been lost through having to open spaces for 
the erupting teeth. 

Figs. 5, 7, 8—Crowded condition of the mandibular and secondary crowd- 
ing of the maxillary arch. Right side slight postnormal occlusion. Left side 
full postnormal occlusion. Deep overbite in the incisal region. Figs. 9 and 
10 show the immediate result, and Figs. 6, 11 and 12 show the condition eight 
years after the removal of the retainers. Excepting the use of Baker anchor- 
age no special attempt was made to raise the bite or retain the corrected over- 
bite with any sort of bite plate. 

The permanence of the result did not at the time seem to me in any way 
remarkable, as it was just what was to be expected after the Angle method 
of treatment. But having later found that the expansion of a crowded mandib- 
ular arch is often extremely difficult to retain and is in fact impossible with- 
out some form of permanent retention, I have come to the conclusion that the 
crowded condition of the mandibular arch is in this case more coronal than 
apical, and that in all probability the basal portion of the jaw was not too 
small. 

Fig. 13.—Case of postnormal occlusion in a patient 18 years old. Fig. 
14 shows the condition eight years after the removal of all retainers. Regard- 
ing the overbite, see report of the preceding case. 

Figs. 15, 16, 23.—Case of deep and narrow palatal arch, a crowded condi- 
tion of the mandibular anterior arch combined with postnormal occlusion. In 
accordance with what is now considered good practice, treatment was started 
at about 8 years. At the time, the relapse as illustrated in Figs. 17 and 18 
was supposed to have been the result of insufficient retentions. 

Treatment was started again, and the result as shown in Figs. 19, 20 and 
24 was attained. In spite of careful attempts to retain the result the case re- 
lapsed again. Figs. 21, 22 and 25 show the condition fourteen years after the 
removal of the retainers. As I now have found from much experience with 
similar cases, we have no possibility of making results permanent without 
some form of permanent retention, as for instance with plates to be worn at 
nights. A postponing of the treatment and extraction of two maxillary pre- 
molars would probably have been much better. But an expansion, however 
early the age at which it is undertaken, will not effect a sufficient growth in 
the basal portion of the maxilla. 

The relapse in the incisal region of the mandible does not appear to be 
quite complete, but an examination of the inclination of the lateral incisors in 
Fig. 23 will reveal the fact that the apical space is not quite so limited as a 
superficial examination would seem to indicate. 


Figs. 26 and 29.—A ease of crowding of the maxillary arch accompanied 
by bilateral postnormal occlusion. Figs. 27 and 30 is the condition immediately 
after the removal of the active regulating appliance. Figs. 28 and 31 show 
the final result, twelve years after the removal of the retainers. The mesi- 
odistal relation has been successfully retained, whereas the condition of the 
maxilla has partially returned. The patient had a twin sister with a maxillary 
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condition that was very similar but with neutroclusion. Authorities on hered- 
ity are of the opinion that when differences are found in monochorial twins 
they are to be considered as nonhereditary peculiarities. According to this 
view this case would indicate that the distocclusion was nonhereditary, but 
the crowded condition of the maxillary arch might very well be hereditary. 
If this argument is correct it would seem quite natural that the hereditary 
momentum, the crowding, could not be permanently corrected, whereas the 
nonhereditary momentum—the postnormal occlusion—could be definitely cor- 
rected. I have elsewhere (Dental Cosmos, October, 1925) discussed this more 
elaborately. 


A CASE OF PERMANENT RETENTION.—Figs. 32, 35 and 38 illustrate a maloc- 
clusion in a patient about 14 years old. Left side postnormal occlusion, right side 
neutroclusion. Left first mandibular molar had to be extracted. Fig. 39 shows 
the condition with a fixed retainer from canine to canine. It was intended, 
as was taught by Dr. Angle—the treatment had been started 1909—that the 
space resulting from the loss of the tooth should be retained by means of an 
artificial substitute, but this was never performed. The patient wore a retain- 
ing plate in the maxillary arch with a labial wire attached, passing distally 
to the canines and lying close to the anterior teeth. 

The fixed retainer was removed probably during the year 1911. Figs. 34, 
37 and 40 show the present condition about sixteen years after the removal of 
the fixed retainer. Two years previously, 1925, the labial arch of the plate 
was broken and detached. But the patient was still—1927—wearing the plate 
at nights, and stated that if it was left out two successive nights it required 
some force to get it into place, and she asserted that during the past seventeen 
years it had never been out more than three successive nights. 

When the fixed retainer in the maxilla was exchanged for a removable 
plate to be worn only at nights, and the patient went abroad and all possi- 
bility of my following the case seemed lost, I told her to be very careful and 
not discontinue its use until everything indicated that it was not needed any 
more. But little did I expect at the time that this meant a retention period 
of seventeen years and probably much longer. For the patient will not by 
any means risk the teeth relapsing into anything like the original condition. 

Figs. 41 and 42.—This is a case of an extensive jaw deformity. It was 
operated by Dr. O. Aleman of Stockholm by the method described by him. 
Figs. 43 and 44 are from models two years after the operation was performed. 
The case was reexamined in 1927, or four and a half years after the operation. 
The condition being identically the same as in Figs. 48 and 44, no new impres- 
sion was taken. The facility with which Dr. Aleman performs these operations 
seems to me to indicate that they may be used with great advantage also in 
cases where the deformity is much less than in the ease illustrated. 


DISCUSSION 


Mr. H. Chapman opened the discussion as follows :— 


Those who know Dr. Lundstrém’s writings, even those who have heard no more than 
his paper this evening, recognize him as a man with a thorough knowledge of orthodontics— 


its practice and its literature. He is a competent critic and, last but not least, an earnest 
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seeker after truth; as he tells us, he has been congratulated for his courage to exhibit his 
failures. We are indeed honored by his presence this evening. 


In orthodontic discussions it is particularly difficult to convey the exact mental picture 
that is in one’s mind. Knowing Dr. Lundstrém as we do, I have not the least doubt that 
everything he says rests on a very secure foundation and that any points I raise are due to 
my inability to see the picture that was in his mind when he wrote his paper. While the 
paper is a critique of recent orthodontic beliefs, we may also glean from it what Dr. Lund- 
strém’s beliefs are. One of these is that early treatment is advantageous, though he would 
appear to be doubtful of this in one part of his paper. 

Dr. Lundstrom says that before laying down a rule for treatment, evidence of its 
reliability should be presented. I am unable to agree entirely with Dr. Lundstrém on that 
point. If it were possible to treat the same case by alternative methods, e.g., by fixed 
appliances, or by removable ones, or at 6 years of age or at 12 and so on, it might be possible 
to say that a certain procedure had advantages over another. Obviously such a course is not, 
and is not likely to be, possible. No, I think it is right that suggestions should be made, 
with supporting arguments, for the advancement of orthodontics in order that others may 
adopt them if they think fit. Those members of the profession who give such suggestions a 
trial will assist in their permanent establishment as rules for practice or in their rejection. 
Subsequently data should be published on the merits or demerits of the beliefs advocated. 
Would Dr. Lundstrém tell us the age of the patients in Figs. 1, 2, 3, 4, and how long was the 
retention continued? Presumably they are about 12 years old. Personally I would much 
prefer to have treated both cases earlier for these reasons: 

(1) The majority of the permanent teeth would erupt in their correct positions instead 
of having to be moved into them. 

(2) At six years there would be more deciduous teeth than permanent teeth present; 
risk of caries and periodontal trouble in the latter would be reduced very considerably. 

If Dr. Lundstrém does not believe in early treatment, is there any limit to the age 
at which he would undertake the treatment of the first two cases he has shown this evening? 
What are his reasons for delay beyond facility in handling the patient? The essayist has 
referred to the possibility of treating cases unnecessarily as one of the points against early 
treatment; this may have been done as a result of incorrect diagnosis, or inability to fore- 
see the future growth of a denture. The probability of such treatment being undertaken in 
this country seems to me extremely small. I have no hesitation in saying that many more 
errors are made in delaying treatment (Figs. 1 and 2) than in beginning it too early. There 
are many cases in which severe malocclusion in the permanent denture may be diagnosed 
with certainty in the deciduous dentition. By all means leave doubtful cases to the future. 

Dr. Lundstrém has used the expression ‘‘stimulating growth’’— presumably taken from 
other writers. To me it seems doubtful if it is possible to stimulate growth of the maxilla 
or mandible by orthodontic appliances; we may be able to influence the shape, the size to 
some extent, and the position of these bones. I believe, too, these operations have a similarity 
to certain (not to all) orthopedic operations, e.g. that for bow-legs, in which conditions 
the histologic character of the bone is normal and not pathologie. 

Under the heading ‘‘distoclusion’’ the essayist speaks of extraction of the first maxillary 
premolars in certain cases; I agree with him but would go even further. I am inclined to the 
belief that in both Class II and Class I cases, in which the region beyond the apical plane 
in the maxilla is too small—markedly too small—then the removal of these teeth is the correct 
treatment when the patient is 10 years of age and older. I am not prepared to say it 
should be done in younger children. 

There is one point upon which I should like Dr. Lundstrém’s opinion: is there such 
a thing as deficient or excessive alveolar growth? If alveolus is dependent on teeth, is there 
any evidence of its deficiency or excess where all the teeth are present in the cases we meet 
in daily practice? In a ease of normal occlusion, suppose that the apical plane is in one 
and the same horizontal plane in the mandible. In a ease of excessive overbite due to lack 
of vertical growth in the molar region, is it the body of the bone that is at fault or is it 
the alveolar process? If it is the former, then the apical plane no longer lies in one horizontal 
plane, and the error is not a deficiency of alveolar bone but of the basilar bone; or is it Dr. 
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Lundstrém’s view that this distinction between the two areas alveolar and basilar is im- 
practicable? I ask this question because I have inferred from the paper that Dr. Lundstrém’s 
view is that the apical base is always in one and the same horizontal plane. I have not had 
an opportunity to look up the point in the essayist’s monograph on ‘‘The Apical Base.’’ <A 
record of the condition of these cases of excessive overbite when edentulous would be in- 
teresting. 

I agree with the reader of the paper that it is most desirable to anticipate the effect 
and result of treatment and to inform parents what this is likely to be before the treatment 
is begun. They should also be told that in all but a few cases considerable improvement is 
to be expected. If the prognosis is bad, it is better that treatment be not undertaken. 

Cases, then, fall into one of three categories: 

(1) Treatment not desirable. Cases in which the prognosis is bad. 

(2) Treatment by extraction— 

(a) Alone. 
(b) In combination with appliances. 

(3) Treatment by appliances without extraction. 

The suggestion that data be collected to show in which category any case should be 
placed is one that the profession will endorse and would probably do more than any one 
thing to advance the practice of orthodontics. The cases which have been shown this evening 
lend support to the view I expressed at the last meeting—that each case in its behavior during 


Cases in which the prognosis is 
reasonably good. 


and after treatment is a law unto itself. 

Dr. Lundstrém says we have been struggling with fate itself; probably no one will 
disagree, but as a profession are we not responsible for this? Do not Bacon’s words describe 
our position: ‘‘ Facility to believe, impatience to doubt, temerity to answer, doubt to con- 
tradict have been the things which have forbidden the happy match between the mind of 
man and the nature of things’’? 

We are greatly indebted to Dr. Lundstrém for his stimulating paper. 

Mr. Friel also thanked Dr. Lundstrém for his remarkable paper. Dr. Lundstrém, he 
added, was quite right when he said that appliances had been evolved without any knowledge 
as to their capabilities, except that they moved teeth. The knowledge of the growth of bone 
was very fragmentary, and there was a very large field to be covered before orthodontists 
could understand abnormal growth. There were two or three points on which he wished 
to touch in Dr. Lundstrém’s very comprehensive paper. He thought there was some evidence 
as to forward movement of teeth in the bone. The recent work of Brash on the growth 
of alveolar bone, and the work of Stein and Weinmann on the physiologic movement of the 
teeth in adult jaws, showed that bone was deposited on the posterior wall of the socket and 
was absorbed on the anterior wall of the socket. If there was an analogy between the growth 
of alveolar bone in pigs’ jaws and the changes in the relation of the mandibular deciduous 
‘teeth to the maxillary deciduous teeth in children from 3 to 6 years of age, he thought it 
was a fair indication that the early treatment of inferior postnormal arch relationship, 
distoclusion cases, was desirable. The septa between the teeth, he thought, was no inter- 
ference to forward movement, as was evidenced by the drifting of teeth following extraction. 
There was some force that moved teeth forward. It was nothing that shoved them from 
behind; they seemed to come forward of their own accord without that. Dr. Lundstrém, 
he thought, was a little severe in his condemnation of function and its relation to the growth 
of bone. He cited cases of ankylosis, but not the date of the onset of that condition, and 
also cases of congenital absence of teeth where undoubtedly the function was considerably 
diminished—the jaw function. Perhaps he had misunderstood Dr. Lundstrém, but he did 
not seem to realize that the jaw muscles were only one group of muscles, and as Dr. Sim 
Wallace had pointed out many years ago that the tongue muscles might be of equal importance 
or of greater importance in the stimulation of growth of alveolar bone. In his own practice 
he (the speaker) had had cases where there was a supernormal tongue, supernormal in size, 
either due to greater muscularity or due to an excess of fibrous tissue in the tongue; and in 
those cases there was a supernormal arch with spacing between the teeth—he did not 


think there was any question about it—and the reverse condition, of a subnormal tongue, 
seemed to be related to a subnormal arch. The most marked example he had seen was the 
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case shown by Mr. Watkin before the Society a few years previously, where the tongue 
was almost absent, and where the distance between the two first mandibular molars was 
about half an inch, as far as he remembered. Dr. Lundstrém had referred to the Eskimo 
and had expressed the view that that was not a true example of excess of function, stating 
that if there was a real excess of function there should be an enormous face and jaw. He 
disagreed with Dr. Lundstrém there. He thought the Eskimo did exhibit that excess of 
function. One got the eversion of the mandible, the wear of the teeth, the shallow glenoid 
fossa and the great vertical depth of the mandible, both in the incisor region and in the molar 
region, as well as great bulk, whereas in the modern civilized person you get the narrow 
arches, the small attachment for the muscles, deep glenoid fossa, and the reduction in the 
vertical depth of the mandible. He did not for an instant think that exercises alone were 
going to cure any malocclusion. He had thought so at one time, and he had tried faithfully 
for several years on some cases in his practice to cure them with muscle excercises alone, 
with absolutely no success; but he did think that they had their place in orthodontics in 
restoring function, to enable a child to chew, or to keep the lips closed. Cases had been 
shown in the literature which had been cured by muscle exercises, but cases had also been 
shown, especially by Dr. Hatfield of Boston, particularly during the discussion of Mr. Chap- 
man’s paper in New York the previous year, where malocclusion had been cured without any 
treatment of any kind; and he thought a lot of those cases which had been put down to 
muscle treatment might properly be attributed to nature herself. Dr. Lundstrém’s statement 
that appliances did not influence the bone beyond the apical base seemed to be quite true. 
The rosy picture that used to be painted, that one could develop a person’s chin in post- 
normal arch relationship cases had been unfortunately shattered in actual experience. The 
last point on which he wished to touch—and it was one, perhaps, on which he should not 
touch—was the etiology of inferior postnormal arch relationship, distoclusion cases. With 
the exception of cases that apparently were due to local causes, it seemed to him that it 
must be in some way related to endocrine disturbances. The type of mandible in a post- 
normal arch relationship case was just the opposite to what was found in acromegaly. 
In acromegaly one got this enormous increase in the horizontal, vertical and transverse 
width of the mandible, a great increase in the vertical growth of the maxilla, and a certain 
amount of transverse growth. In the postnormal case one got a reduction in the vertical 
and horizontal growth of the mandible, a reduction in the vertical height of the maxilla, and 
a narrow maxillary arch. He thought Dr. Lundstrém’s criticism of orthodontists for not 
showing their failures was quite just. It was no question of our not having failures, un- 
fortunately, everyone had far too many of them, but he thought many orthodontists were 
not capable of understanding, as Dr. Lundstrém did, the probable causes of those failures 
or were unable to bring them together in a paper to show at a meeting. It was a difficult 
thing to show a failure unless one was able to correlate it with the probable cause. It 
really conveyed nothing to anybody else; but Dr. Lundstrém, in his failures, had conveyed 
a great deal to the Society, and he thanked him very much indeed. 


Dr. Sim Wallace joined with previous speakers in congratulating Dr. Lundstrom on his 
excellent paper. Before venturing to criticize the paper he wished to read the following 
extract from his book Variations in the Form of the Jaws: ‘‘ Another point in the prenatal 
development of the teeth may be here referred to. When the skull is about one and a half 
inches in length the mandible ‘is represented by two frail troughs of bone, together forming 
a horseshoe-shaped arch’; the crypts for the various deciduous teeth are indicated by a series 
of indentations, and even at birth these crypts lie just above the lower border of the body 
of the mandible. ... The bodies of the mandible and the maxilla at a very early age are 
closely correlated in size with the size of the developing crowns of the teeth; and, secondly, 
the points in the mandible and maxilla from which the teeth originate lie as it were at the 
maximum distance which the bones of the mandible and maxilla allow of. Much importance 
has in recent years been laid on the position of the apical base of the dental arches, and 
if there is any lack of normal growth in the bones, so as not to carry the developing teeth, 
there might well be an insufficiently large apical base of the teeth in later life.’’ Thus far, 
he was in complete agreement with Dr. Lundstrém. At the same time, from the very fact 
of the jaw bone at the very early age being dependent on the size of the crowns of the 
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developing teeth, it was almost impossible to get a noncorrelation of the apical base with 
the teeth; that is to say, the teeth would have plenty of room in the jaw, since the jaw at 
that age did correspond with the size of the teeth. It must all be subsequent to birth that 
the defective growth in the jaws that led to irregularities of the teeth came on. If one 
took the evidence available, one found that the primary dental arch length (i.e. the same 
thing practically as what Franke called the primary alveolar arch-length), was always in 
direct proportion to the size of the crowns of the deciduous teeth at first, but with advancing 
years, and particularly when a first molar tooth began to come into position, that primary 
dental arch-length was encroached on. The spaces that normally should exist or develop 
between the deciduous teeth were crushed out, and one saw the first effect of such crushing 
by the obliteration of those spaces. It might go on still further, and the arch of the deciduous 
teeth might become quite visibly irregular from the crushing forward of the molar teeth from 
behind; and he thought that in practically all cases of crowding of the dental arch, the primary 
dental arch was encroached on, and one might almost say that all irregularities, at least 
all irregularities associated with general crowding, were due to the forward translation 
of the deciduous and first molar tooth, and that first molar could be translated still further 
forward by the second molar, and these two molars could be crushed still further forward 
by the eruption of the wisdom tooth if the jaw was too small—and it almost invariably was 
too small in civilized people. The fact that the deciduous molars were crushed forward was 
further emphasized by illustrations taken from Sir Frank Colyer’s book Dental Surgery and 
Pathology, together with the agreement in his own on the Variations in the Form of the Jaws. 
He thought that the cause of the whole trouble was lack of function in very early life. 
From the posterior border of the mandible and toward the angle one got the pressure strains, 
and consequently one got the deposition of bone. If one got the deposition of bone, the 
_whole already formed body of the jaw must necessarily be carried forward. If it was not 
earried forward, there was going to be trouble with the teeth that were erupted between the 
teeth in front and the ascending ramus, and there was going to be tissue, soft tissue he ad- 
mitted, that was continually pushing the hindmost molar forward; and the upshot of all that 
was, as regards treatment, there was only one way, unless one knew how to make up for the 
growth that should have taken place in early life—and that knowledge was not available— 
there was only one rational method, and that was the extraction of teeth; at least, that was 
his view. 

Mr. H. C. Visick said he noticed an apparent discrepancy in the two paragraphs on 
hereditary conditions. He saw that Dr. Lundstrém said: ‘‘An hereditary variation is not 
a result of the surrounding conditions, is consequently not due to a pathologic process that 
has arisen from external effects,’’ ete. In the next paragraph he said: ‘‘It seems probable 
that the changed position of the teeth could not be maintained without some form of perma- 
_ nent retainer, because the original condition was the only one the anatomic and physiologic 
milieu would tolerate.’’ It seemed to him that there was a fallacy there. In one case it was 
hereditary, and it was not a result of the surrounding conditions, and the next paragraph 
seemed to say that it was the only condition that would be tolerated by the surrounding 
tissues. It seemed to him that the sort of primary hereditary cases were almost cases of 
predestination: one could not see any reason why, except that the child was the child of the 
parent and had the same form of jaw, the same size of teeth, without any apparent cause— 
it was just a plain, clear, hereditary ease. The other case was where there was some pre- 
disposing cause, where there was an hereditary disposition to some pharyngeal or nasal 
obstruction, and that led to an irregularity of the teeth, and so one found the same hereditary 
irregularity of the teeth in the parent and the child, but the irregularity was due to some- 
thing further back. 

Mr. Robert Lindsay said he would like to take the opportunity of recalling a very 
pleasant meeting with Dr. Lundstrém at the Orthodontic Congress in New York, and to 
join with the other speakers in thanking him for his contribution to the Transactions of the 
Society. He did not propose to indulge in any remarks upon the details of the cases which 
had been under discussion, but he agreed with Mr. Friel that a very large amount of the 
cause of such relapses or such disappointment as might have been the lot of those who 
practiced orthodontics had been due to a lack of knowledge of the development and growth 
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of bone, and of its continued influence after orthodontic treatment had been completed. He 
thought that was a very happy remark of Dr. Lundstrém’s, that mechanical practice had 
‘‘holted.’’ It indicated the extraordinary exaggeration which had been given to the mere 
mechanical moving of teeth, and the lack of attention which had hitherto been given to those 
silent influences of growth which really determined so much in conection with orthodontic as 
with all other treatment. The point which he thought would have evoked the most interesting 
criticism was the matter of responsibility for relapses which might take place after orthodontic 
treatment; it was most refreshing to learn that Dr. Lundstrém would have the State held 
responsible for such relapses. That might constitute an argument in favor of the State 
control of dentistry which might commend itself to many members of the Society who looked 
with horror upon that conception; but, on the other hand, he conceived that if the State 
could be convinced that it would be held responsible for those errors of orthodontists, then 
State dentistry might be relegated to the Greek kalends. He himself would very much 
prefer to see the operator continue, in the future as in the past, to shoulder the responsibility, 
so far as this country at least was concerned. The student of dentistry got only the rudi- 
mentary elements of his orthodontic practice in his course of study; all that was of practical 
value to him came from postgraduate experiences and instruction. It was at the meetings 
of such societies, in the demonstrations which were given at their meetings, and in the 
application to his own cases of his growing scientific knowledge, that the dentist obtained 
his mastery over his art, and he hoped that in the future it would continue to be so. Knowl- 
edge of the growth of bone and its effects upon practice—all practice, not only orthodontic— 
must be the study of the student and of the practitioner in future, and the dentist must 
rely upon that acquired knowledge for justifying his treatment of his cases. That was the 
only point he wished to notice, and he would conclude by remarking that in the extremely 
interesting and important paper to which the members had listened, he found Dr. Lundstrom 
in accord with the teaching which had been going on in that Society for some time, by 
those he had mentioned—Keith, Campion and Brash—and that by an intimate study of those 
great factors of growth they would be able to combine, with high mechanical dexterity, the 
ideal of orthodontic practice. ‘ 


Mrs. Lindsay said she wished to thank Dr. Lundstrém for his paper, which she had 
read with great interest, and to mention one or two points which occurred to her. One of 
them was that Franke suggested that according to Nature (the great orthodontist in the 
etymological sense of the term—the right or straight child) might be trying, by something 
which appeared to be an orthodontic defect, to remedy some grosser defect in a more im- 
portant part of the skull; with her characteristic patience Nature waited until the retention 
apparatus was removed, and then said ‘‘As you were,’’ making operators raise their hands 
in despair and exclaim: ‘‘ After all the time and trouble I have taken, the case has relapsed.’’ 
Professor Sir Arthur Keith attributed certain deformities to the expression of various stages 
in the evolution of the species, and specially mentioned cleft palate as being a stage in the 
shark period of evolution, and Dr. Schwartz also brought forward the case of a gorilla with 
mesioclusion. This occurred in a wild creature, in natural surroundings, and therefore the 
condition could not be ascribed to civilization. Professor Smith had recently suggested that 
the true study of biologic anatomy was through comparative morphology, and that showed 
the wisdom of Sir John Tomes in insisting on the study of comparative dental anatomy 
as one of the compulsory subjects for the dental diploma, and she would emphasize that this 
study should be made compulsory for the study of orthopedics, because very little was known 
about the morphology of the teeth and jaws, and by studying comparative anatomy some 
light might be thrown on the subject. The Society ought to honor and be grateful to Dr. 
Lundstrém, because he had shown many pitfalls which might be avoided in teaching future 
students of orthodontics. 

Dr. Lundstrém, in reply, thanked those who had complimented him on his paper and 
said he would try to answer the various points which had emerged in the discussion, though 
it was rather difficult to express oneself in a foreign language. Dr. Chapman had asked 
concerning the cases 1, 2, 3 and 4. They had come so late to him that he had to begin 
where he found them. He would have treated them earlier, but he did not see any advantage 
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in doing the treatment before the age of about 10 years, because if one had a child for 
seven or eight months of active treatment, that was not a very exacting treatment for the 
patient or for the operator, but if he started at 6 or 7 years of age, then he had to go on and 
keep on until the age of about 12 years. He had done a lot of work at that age, and had 
come to the conclusion that a number of malocclusions could be treated with greater com- 
fort at a later age. The appliances on the small teeth were very troublesome. He had 
treated quite a number at an early age but had left it off and did not do it so often now. 
With regard to the time for retention in the cases 1, 2, 3 and 4, he would not be astonished 
if the retention had to be permanent, but probably that would be the same if he had treated 
the case very early. He had had very bad results from early treatment, and he had had 
very bad results from late treatment. He had many models showing different ages. The 
vases 1 and 2 were partly distoclusion and partly bimaxillary crowding. Distoclusion, he 
thought, could be treated at a rather late age with very good results. In the small per- 
centage of cases where it was not possible, he did not know if it would have been possible 
to get good results even at an early age. As to the evidence as to deficiency or excess, 
that was the same case as Mr. Friel spoke about—the early treatment of postnormal cases. 
(Diagram on blackboard.) This was a case of a postnormal occlusion, and a very great over- 
bite, with spaces between the teeth. The distoclusion could be successfully treated. He 
considered distoclusion as a local affair that could be treated at any age almost, and that 
had been done in that case. What it was not possible to correct was the lengthening of the 
incisors, and it seemed to him that Professor Brash had shown the reason. There was growth 
going on there (indicating) and a lengthening, and if they were in a certain inclination after 
treatment, there was no possibility of preventing them growing there (explaining diagram). 
It seemed to him that it would be better to postpone the treatment of those cases until the 
age of 11 years, or something like that. He had treated a good many cases very early, but he 
had had the growth going on, corresponding with what Dr. Brash had shown. With regard 
to extraction in Class II cases, he thought Dr. H. Chapman had not quite understood what 
he meant. He thought that Dr. Chapman and he had the same idea, that extraction was only 
advisable when there was some sort of crowded position, and the upper basilar portions 
were too small. (Diagram.) There was another case he had shown where the premolars were 
in infraclusion, and he had drawn them into occlusion. (Explaining diagram.) If there 
was the bad growth at the age of 12 years, one would expect that the same deficiency was 
active all the time during the vertical growth of the face, and that, he thought, was the 
reason why the case relapsed. Mr. Friel had spoken about the date of onset of the ankylosis 
ase. He had been thinking of a case published by Dr. Kelsey, of Baltimore, where the 
individual had never been able to open the mouth, and the operation was performed at the 
age of 12 or 13 years—he did not remember exactly when—but the individual had never been 
able to function with the mandible, and Dr. Kelsey thought that that case was evidence of 
bad jaw growth as a result of nonfunction, and in the mandible there was the typical form 
of so-called micrognathism, and here (indicating on diagram) was a very bad condition. But 
Dr. Kelsey had not at all taken into consideration the fact that although the maxilla was 
perhaps not of quite normal width, it was in any case very nearly so. Dr. Kelsey had not 
noticed that at all, and if function had that result, that the maxilla expand, why did it 
expand so much as it did in this case with no function at all? Regarding the Eskimo skull, 
it seemed to him that the Eskimo skull just proved what he had said, because the Eskimo 
arches were not by any means broader than those of other different races, but the Eskimo 
seemed to be the race that used its teeth more than any other race, and the growth was 
like this (showing on diagram). Then there was the growth of the bone, as one found every- 
where where there was a very good function, but the width was not greater, and there 
were many cases of Indians and barbarous people where the wear of the teeth was considerable, 
but the teeth were very irregular, and there was not sufficient room. With regard to the 
size of the tongue, he supposed the tongue had some influence, but it seemed to him difficult 
to believe that this could be a reason of the crowded condition of the teeth. He had seen 
cases of very large tongue, so large that it was considered necessary to cut out a section 
to prevent cancer occurring. There were very deep indentations in the sides of the tongue 
from the teeth. The tongue was becoming very large, but it had apparently not expanded 
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the arch at all. Instead of that, there were indentations of the tongue. With regard to the 
etiology of distoclusion and its endocrine character, there might be some cases, he believed 
5 per cent of cases, that.were very difficult to treat. They might possibly be of an 
endocrine character, but in general that was not the ease, he thought, because he had a 
case of monochorial twins where one individual had neutroclusion and the other had 
distoclusion. With regard to Dr. Sim Wallace’s point, he was not now prepared to discuss 
the lack of function. As to the pressure of the third molar, no doubt the third molar did 
exert some pressure, but it seemed to him that it was not sufficient to account for the 
relapse of the cases, because in that case there would be a deranging of the mesiodistal 
occlusion. He had shown a case where there was a relapse after the extraction of the 
premolar. He was prepared to admit that there might be some pressure from the third 
molars, but he doubted if it were sufficient to crowd the denture. He did not think it was, 
because they had all seen a number of cases where the first molars had been extracted at 
a rather early age, and still there had been a crowded condition. With regard to Mr. Visick’s 
criticism of his paper, in which there was an apparent inconsistency with regard to hereditary 
conditions, the expression he had used was not a very good one. He had meant that re- 
mark to apply to anatomic topographic surroundings—that they were not large enough to 
accommodate the new position of the teeth. As Mr. Lindsay had said as to the question 
of responsibility, of course the practitioner had the responsibility, but he was thinking 
of a number of cases that might have been treated according to what was considered 
proper, and if they relapsed, was it the operator’s fault? It seemed to him that it was 
not the operator’s fault. It would have been his fault if he had done the thing that he 
had not been taught, and it would be his fault if he had not done the right thing. If 
he had been doing what he had been taught to do then he ought not to be held. responsible 
for relapses. He had had a very troublesome case where the mandible grew and grew 
and got broader and broader, and the father of the child on receiving his bill came and 
asked him (the speaker) if he thought that the improvement was worth this sum. He had 
replied that it was not worth it at all, but that it was not his fault that the mandible 
grew like that; no one had told him that it would do it. The gentleman concerned was an 
officer in the Army, and he (the speaker) had drawn a parallel between the case of the 
dental practitioner and the military profession. He had said, ‘‘Supposing you were com- 
manding an army of our country, and you suggested a certain operation that according 
to military science was the proper thing to do, and your suggestion was followed and the 
result was a great disaster to the army and to the State and to us all: would it not be 
very wrong of us if we said we should not give you any pay because you had given us 
very bad advice?’’ The officer had stared and looked at him as if he thought he was 
crazy, but afterward he had seen that there was something in this contention. In the 
same way, he considered that if young operators followed the teaching provided by the State, 
in case of relapses where the young men got into trouble, the State ought to bear the 
responsibility. 


AN AVERAGE CASE OF MALOCCLUSION IN WHICH THE ROUTINE 
X-RAY EXAMINATION DISCLOSED A SERIOUS PATHOLOGIC 
CONDITION* 


By Harry E. Ketsey, D.D.S., F.A.C.D., Battimore, Mp. 


HILE this case is interesting and possibly instructive in itself, it is 
nevertheless probably of more value as emphasizing the importance of 
a thorough x-ray examination of all cases at the beginning of treatment, be- 
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cause it was through this routine examination that the condition which is 
presented in accompanying illustrations was found. 

Had this examination not been made, it is quite probable the patient 
would have suffered a pathologie fracture of the mandible within six months 
or a year, judging by the extensive destruction of bone which had already 
taken place. 


1928 *Read at a meeting of the New York Society of Orthodontists, New York City, Dec. 12, 
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Fig. 1 shows right side of mandible with large cyst between first and 
second molars which has prevented the second molar from fully erupting up to 
this time, although its fellow of the opposite side had erupted. Note the roots 
of the first and second molars are being constantly foreed farther away from 
each other, and the crown of the second molar while tipping forward is still 
far from contact with the first. 


Fig. 2 shows left side of the same mandible. Teeth and adjacent struc- 
tures are developing apparently along normal lines. 


Fig: 2. 


Fig. 3 shows right side after cyst had been removed. Note how close to 
the inferior margin of the mandible the bone destruction had progressed, due 
to the growth of the cyst. Also note where the first molar was removed dur- 
ing operation. This is, of course, greatly to be regretted; but Dr. Brun, who 
operated for the removal of the cyst, found this tooth so much involved that 
its removal was necessary, and I note this procedure is recommended by au- 
thors on this subject. 

Fig. 4 is the same area four months later. It shows a remarkable regen- 
eration of bone, the further tipping forward of the second molar in its effort 
to erupt, and a slight distal tipping of the second premolar, Orthodontic 
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treatment to straighten up and bring forward the second molar, permitting 
the third molar to follow, will be started within a short time. 

Fig. 5 shows a view of the cyst and tooth after their removal, placed 
approximately in their relative positions in the mandible. 

Fig. 6-is another view of Fig. 5. 

This growth would probably be termed a unilocular cyst, the outside shell 
being of a firm fibrous character forming a sae, which was filled with a rather 
soft, cheesy mass. The recovery of the patient was prompt and uneventful. 


Fig. 3. 


It might be interesting to add that this patient was one of three children 
in the same family who came into my hands for treatment, and he presented a 
sallow and unhealthy appearance in strong contrast to the robust and healthy 
appearance of the other two. At the present time, about six months after the 
operation, so much improvement in appearance and energy has taken place 
that he presents little contrast to the others. 


Case of Malocclusion 
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CASE OF TWIN SISTERS* 
By Dr. A. Epet, AMSTERDAM, HOLLAND 


ENERALLY speaking, only one child is born at a time. It is quite an 

exceptional thing when two, three or more children are born simulta- 
neously. According to Professor Treub one pair of twins in every fifty-four 
births and one triplet in every 3,000 births have occurred in Holland. Ac- 
cording to French statistics even one in 7,488. 

Twins may be of a different nature. We distinguish between the so- 
called identic and nonidentie twins. 


Nonidentie twins oceur in cases where not one single egg-cell but two 
egg-cells are thrust simultaneously from the ovary(ies) and are impregnated. 
Two embryos then develop and two children will be born at the same time; 
such as this would be called normal with the mammals, which bring more 
than one young into the world. The twins in this case need not to be of the 
same sex and need not resemble another in any respect whatsoever, owing to 
the fact that either of them have resulted from the junction of one egg-cell 
and one seed-cell, which may differ from one another in all respects. 


A quite different thing is that relating to the identic twins who have re- 
sulted from one single egg-cell. They are consequently one-egg twins. They 
must therefore be of the same sex and will resemble one another in every re- 
spect. The resemblance is even so very striking that it is difficult for the 
parents to distinguish one from the other. Nevertheless there are a good deal 
of small differences, such as the lines on the lower part on the tops of the 
fingers or in the classification of the windings on the surface of the cerebrum. 
Assuming for one moment that one-egg twins result from a parting process 
_in certain parts of the impregnated and developing ovum, we will not find it 
difficult to understand that this parting is sometimes not quite complete and 
may lead to a developing of misshapen offspring called double monsters. 


A case of one-egg twins occurred in my practice about one year ago. 
Both sets of teeth needed regulation. They were sent to me by the Amster- 
dam dentist, Sanders, to whom I am also indebted for a part of the following 
data which had already been laid down by him. 


Both children had up to that moment been treated by a dentist outside 
Amsterdam, who had tried to save the deciduous teeth, in spite of which 
they—especially in the maxilla—had soon disappeared, though no forceps 
was to blame therefor. Neither had any data been laid down by him regard- 
ing the sets of teeth. When the orthodontic treatment commenced the chil- 
dren were nine years old and still showed, as regards their face, their out- 
ward appearance and manner of walking, such a striking resemblance that 
anyone not belonging to the family could not distinguish between the two. I 


*Read at the Congress of the European Orthodontological Society. 
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have not brought with me a lantern slide showing their faces as such a case 
is no doubt known to everyone present. 


The mother, furthermore, added that both were seven months’ children, 
that there was a placenta, and that their weight was noted as 2,000 and 2,010 
grams. 


From their very babyhood they liked to be in one another’s company, 
and displayed during their further development a great many similar fea- 
tures. They both, for instance, learned to walk by themselves, with one day’s 
difference, and the same related to their speaking. They eat very slowly 
and they display the same fondness for certain foodstuffs and for salt. Both 
of them knew something of arithmetic before they went to school, and adopted 
the same method to ealeulate. It appears at school that both can learn well. 
One of them, however, is more ambitious, whereas the other gives tokens of 
indifference. As a trait of character, one of them proves generally to be more 
selfish, whereas the other is sweeter. At the present moment their weight is 
80 and 81 Dutch lbs. 


80 Dutch lbs. is 89 English lbs. = 6 stone 5 lbs. 


The difference in height is just over 114 in. 

I will now proceed in showing you the plaster models of the two sets of 
teeth, the mandible and maxilla with the number of teeth at their ninth year. 
The mandible and maxilla are seen in occlusion from the front, the right- and 
left-hand sides. 


Fig. 1.—This shows the model laid open of the first child. It is still a set 
of deciduous teeth. Only the second molar, to the left and right in the man- 
dible are present. In the maxilla apertures may be seen regularly between 
the teeth which have already erupted. The four front teeth should, however, 
constitute a closely united row, whereas the aperture between the first molar 
and the first premolar to the left and right must leave room for the second 
premolar. This room is too small, just like that between the first premolar 
and the lateral incisor for the canine on the left and right. The temporary 
canine, first and second molar to the left and right, must consequently have 
disappeared long ago from the set the teeth, for otherwise it would have been 
impossible for the set of teeth to divide itself in such a manner in the ninth 
year. As the dentists in question are absolutely certain not to have made 
any extractions, this process must no doubt have developed owing to prema- 
ture absorption. This is not the case in the mandible, where there are still 
temporary teeth, and where the permanent ones find sufficient room to take 
their place. The mandible is somewhat long-drawn. The four mandibular 
incisors assume somehow a conical position between the canines. The spaces 
between the upper elements to the left and right are fairly equal on both sides. 


The distance between the mandibular molars is 1% in. 
The distance between the maxillary molars is 15% in. 


The distance between the first mandibular molar, mesial fissure, to the 
mesial corner central incisor is to the left and right 144 in. 
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The distance between the first maxillary molar, mesial fissure, to the 
mesial corner central incisor is to the left and right 1°%4¢ in. 

Fig. 2.—This slide shows on the surface the same image as Fig. 1. The 
same elements have erupted in the maxilla, with the same division of space 


between them. Only the mandibular second temporary molar on the right 
had just fallen out. The shape of the mandibular arch is fairly equal, and the 
same applies to the aspect of the fissures in the first molars. The distance of 
the mandibular molars is again 1° in., for the maxillary molars 15 in. Dis- 
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tanee mandibular molar and mandibular incisors 114 in. The only noticeable 
difference is that this distance amounts to over 114 in. for the maxilla; conse- 
quently 14, in. more than with the other child. This you see when this child 
bites, the maxillary teeth are in front of the mandibular a little more than is 


the case with the other child. The aspect of the fissures on the maxillary mo- 
lars, however, is equal again, like the degree of eruption of the various ele- 
ments and the aspect on the palate. 

Fig. 3.—Gives a front view of the bite as per the first model, with the 
straight bite of the first incisors on the mandibular front teeth. 
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Fig. 4.—The noticeable differences here are the two central maxillary 
front teeth which bite across the mandibular front teeth. 

Fig. 5.—The left-hand side of the first model showing distinctly the want 
of space for the canine and second premolar in the maxilla. 

Fig. 6.—The same with the other child with equal apertures in the max- 
illa like those of the previous model. 

Fig. 7.—The right occlusion side of the first model. The maxilla here 
again displays the aperture between the teeth with the same want of space 
for the second premolar and canine. 


Fig. 8.—Shows the same image for the second model. 


Fig. 9—An x-ray view of the right-hand maxilla, where the second pre- 
molar and canine are still in the jaw and find no room to erupt. 

Fig. 10.—The same view of the other model. 

Fig. 11.—The position of the canine of the first model, where it appears 
that this presses on the root of the lateral incisor, on account of which this 
crown is pointed distally. 

Fig. 12—The same position of the upper right-hand side of the second 
model, where the same state of affairs may be seen. 

Fig. 13.—Shows the left maxillary canine surroundings of the first model. 
The position of the canine is upon the lateral incisor. The space for eruption 
is half closed. The crown of the lateral incisor has a distal direction. 

Fig. 14—The same picture of the other child. The position of the canine 
is about equal to the other picture (x-ray film). 
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Fig. 15.—Shows the premolar surroundings and the molars of the man- 
dible to the right. The first premolar has just erupted and shows only the 
occlusal surface. The second premolar is directed a little bit to distal. The 
roots of the deciduous molars are totally absorbed. 


Fig. 16.—The same photo of the other child. The second temporary 
molar has just fallen out. The direction and eruption of both premolars are 
again equal to those of the previous picture. 


Fig. 17.—The left mandible of the first child. The crown of the first pre- 
molar has just erupted. The second premolar is nearly so. The roots of the 
deciduous molar are totally absorbed. 


Fig. 18.—Gives the same aspect for the second child, and is very similar 
to the previous picture. 


I have now arrived at the end of my data concerning these twin children. 
I am very conscious of the fact that—to be able to judge everything accu- 
rately—many more details are desirable regarding the appearance of twins 
in the family, as far as the father and mother are concerned. Such as for 
instance the run of various illnesses, especially the diseases of children, such 
as searlet fever and diphtheria. I can also add here that these are the only 
children of the family, that they are very often ill, and on such occasions 
keep one another’s company regularly. I have, however, not yet succeeded 
up to now in collecting further information on the subject of these two 
children. 


I, however, considered it of some importance to show these models, hav- 
ing regard to the fact that even at their ninth year there was such a remark- 
able resemblance in the position of their teeth, although during the shedding 
there is ample opportunity for effecting a deviation in this respect; the more 
So as several deviations have developed in the position of the teeth among 
them, especially in the maxilla, and as these deviations appear in both cases 
with almost the same want of space and almost the same position of the ele- 
ments in the jaw. Both have now been regulated to such an extent that the 
teeth erupted at their proper places and have sufficient room. 


As the regulating apparatus are still in their mouths I have not yet been 
able to show lantern slides of them. 


DISCUSSION 


The President thought the paper of Dr. Edel was very interesting because it opened 
up a new vista of what was possible in the shedding of the temporary teeth and the eruption 
of the permanent teeth. Orthodontists would be able to make comparisons between Dr. 
Edel’s cases and their own individual cases. 


Dr. Korkhaus (Bonn) said the paper was of extreme interest to him, as he had carried 
out a series of researches on the matter by the aid of school authorities. More than 120 
cases of twins had come under his notice, in connection with which he had made full records. 
He had brought with him models and photographs showing the more or less great con- 
formity of, and resemblance between, the papillary lines, which he would have great pleasure 
in showing the members at the end of the meeting. 
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Dr. Hans Hecht (Berlin) also thanked the author for his very interesting communica- 
tion. He would have liked Dr. Edel to have also examined the parents and to have said 
whether heredity played any important part in the case. 

Mr. Northcroft said he did not know whether it was very germane to the orthodontic 
side of the question, but it would interest him very much to know whether No. 1 or No. 2 
twin was the temperamentally selfish one, because it would be noted that, although the 
models were very similar, there was unquestionably a better development in No. 2 than in 
No. 1. The bite in No. 1, for instance, was edge to edge. The bite in No. 2 was over- 
lapping, which showed that the maxilla in No. 2 must be a little bigger. It would be 
noticed also that in No. 2 there was a developing premolar on the left, giving a space between 
the first molar and the first premolar on the left, which was undoubtedly bigger in No. 2 than 
the space between premolar one and the molar on the left in No. 2. It would be interesting 
to know which of the two had the better temperament, or, as the author had described it, 
the sweeter temperament. 

Dr. Edel said that No. 2 was the selfish one. At the moment it was not possible for 
him to state the history of the parents. It would be extremely interesting to see Dr. Kork- 
haus’ records of the 120 cases he had mentioned. 


CORRECTION OF MALPOSED, IMPACTED, MAXILLARY CENTRAL 
INCISOR COMPLICATED BY SUPERNUMERARIES* 


By RevELL, D.D.S., Windsor, ONTARIO, CANADA 


HIS ease is intended to demonstrate a simple construction for treating a 
ease of malposed, impacted, right central maxillary incisor. The case was 
complicated by the presence of two supernumeraries as shown by x-ray, 


Mig. 


Fig. 1. March 31, 1926, model, Fig. 2, showing maxillary model of the ease, 
was made. Patient was nine years old. 

March 5, 1926. The usual molar bands and soldered lingual arch, as 
shown in Fig. 4, were made with three auxiliary springs attached, to correct 
minor irregularities and establish normal width of the arch. The supernumer- 
aries were removed and the arch cemented on. 

Oct. 4, 1927. Impacted tooth appeared through gum, Fig. 3 (A and B). 


_— *Read at a meeting of the American Society of Orthodontists, May 1, 1928, Buffalo, New 
ork. 
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Dec. 3, 1927. A pinch band shown in Fig. 4 was made for incisor, and 
two spurs were soldered to lingual surface. One was near mesiolingual 
and bent cervically, the other was near distolingual border and bent incisally to 
serve as a fulerum to swing the apex of the incisor mesially, also to act as a 
lock to prevent dislodging of spring from under mesial spur. This band was 
cemented on, and a light auxiliary spring was now soldered to the lingual 
arch wire in the region of the right canine and long enough to engage under 
the hock spur on mesial border of the incisor band. This spring was bent to give 


lingual traction together with incisal traction, at the same time bearing on the 
distal hook as a fulerum and lifting on the under side of the mesial hook. The 
auxiliary spring was also bent lingually near the point where it rested on the 
distal hook, serving to rotate the incisor into proper alignment. 

Traction on this spring was made very light to avoid injury to incisor 
apex. 

Three adjustments have been made in the outline of this spring, and over 
one-eighth inch has been cut off it to clear the left central incisor. 
The progress up to the present is shown in model of Fig. 5. 
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THE IMPORTANCE OF CURETTING AFTER THE REMOVAL 
OF TEETH 


3y Harry M. McFaruanp, D.D.S., Kansas Crry, Mo. 


T IS my opinion that it is very necessary to make an effort to remove patho- 

logic conditions or disease by curetting after the removal of infected teeth. 
It is not a theory but a fact of anatomy that all pathologic areas including 
pus sacks have a definite blood supply. Small blood eapillaries carry the 
disease into the blood stream and to all parts of the body. For this reason 
pus sacks often remain undisturbed in the alveolus as a continuous foci of 
disease. Such conditions may exist for many years causing systemic dis- 
turbance and in some instances the loss of life or the shortening of the life 
expectancy. 

Recently I had a very outstanding example of this truth. A case referred 
by a physician and with instructions to have culture made by Dr. Russell 
Haden. Patient had been compelled to be out of his office for the last eight 
months on account of high blood pressure and organic heart involvement. 
Radiogram revealed a very definite residual area in region where a left 
mandibular first molar had been removed. Patient gave information that he 
had an abscessed tooth there discharging pus through the gum with a fistulous 
opening, that he had the tooth pulled twenty-five years ago. No curetting was 
done. Every precaution was used in opening into the area and securing the 
material for culture. Dr. Haden’s report is as follows: 

‘“One of two animals injected with the culture died forty-eight hours after 
injection. There were no lesions except hemorrhages in the heart muscle. The 
second rabbit injected with this culture was killed four days after injection 
and showed a number of early vegetations in the heart valves and some ab- 
seesses in the medulla of the kidney.’’ 

How simple a procedure it would have been to have eradicated the disease 
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by curetting and removing the pus sack at the time the tooth was removed. 
This would have left a clean socket for the reception of a sterile blood clot 
from which osteogenesis takes place. It would have avoided a tragedy. Here 
is a man whose life is shortened and will be brought to a close many years 
before it should be for the reason that he carried a focus of infection too long. 
Permit me to quote that: ‘‘It is regrettable that patients are assured of relief 
when the damage done is permanent and it is too late. Septic teeth and tonsils 
are removed too often with the assurance of benefit to the patient after the 
heart has begun to beat irregularly, after albumin or pus has appeared in the 
urine, or after the joint has become deformed. Strange as it may seem, the 
idea that normal function can be restored to an irreparably injured kidney, a 
deformed joint or leaking heart valve, by removing a focus that initiated the 
disease years before, is apparently the most common misapprehension regard- 
ing focal infection.’’ 

Teeth have been removed many times that were radiographically negative 
and a pus sack found on each root. These pus sacks very frequently remain 
in the alveolus. They may be small or large, but in either case they should be 
removed. I know that there has been a great deal said for and against the 
necessity of an attempt to eradicate the infection at the time teeth are re- 
moved. Many instances are on record where patients did not get rid of sys- 
temic disease following simple extraction. The reason for this fact is that the 
foci of infection were not removed. These same cases made a full recovery 
after eliminating the source of the disease by curetting the residual areas or 
former tooth sockets (residual meaning that which is left). 

The fact is that the dental profession generally is not sufficiently inter- 
ested in the general health and welfare of the patients. We have a duty to 
perform and a heavy responsibility. The old method of simply pulling teeth 
is doomed to be a thing of the past. We must eliminate the associated patho- 
logic conditions. 


THE FOLLICULAR CYSTS 
A CONTRIBUTION TO THE KNOWLEDGE OF THEIR NATURE AND ORIGIN* 


By Dr. JosEPH LARTSCHNEIDER, LINZ, AUSTRIA 


Translated by W. M. Reppeto, D.D.S., Professor of Oral Pathology, Baylor University, College 
of Dentistry, Dallas, Texas 


HE literature of this rare and interesting jaw disease confines itself to 

thoughtless overrated traditions and to reports about the occurrence of tooth 
eysts in which alleged hundreds, in one case (Tapie) even thousands of teeth, 
have been found. 

The extraordinary cases of John Tomes (1873), Talleyrand, Grosse and 
others have already become fixtures of the tooth follicle cyst literature. 

Peculiarly all these reports have originated from the past century. Since 
then the x-ray has revolutionized medical investigation and diagnosis. Surely 
some roentgenologist would have found such monstrosities if they had been 
common occurrences. 

Twenty years ago I had the opportunity of observing and operating a 
follicular dental cyst. I have previously published the conclusions arrived 
at from my x-ray, anatomic, and microscopic investigations. 

A short time ago I found another cyst of this type, the second in my 
thirty-four years of practice. I wish to review again this jaw disease, espe- 
cially because the conclusions of my investigations were not in unity with the 
generally accepted opinions. 


ORIGIN AND MEANING OF THE WORD ‘‘ FOLLICLE’ 


‘*Folliculus’’ is the diminutive of the word ‘‘follis.’’ ‘‘Follis’’ is the stem 
word of the German word ‘‘ball.’’ 

The Roman classics indicate a sack, for instance a leather grain sack, by 
the word folliculus (Livius). Seneca uses this word as meaning a hull or 
bud: Antequam flos de folliculo exeat—hbefore the bud breaks forth from the 
flower. The best definition of the word ‘‘tooth follicle’? would therefore be 
‘“‘tooth crown bud.’’ It is a bud out of which, at the time of the eruption of 
the tooth, a tooth crown emerges. 

To say ‘‘tooth bag’’ or ‘‘tooth sack’’ instead of ‘‘tooth follicle’’ is er- 
roneous and can lead to misunderstanding. Anatomically and _ histologically 
the words ‘‘tooth crown bud’’ are much more descriptive. Their introduction 
would be profitable. 


THE TOOTH FOLLICLE AND ITS ANATOMIC STRUCTURE 


The bicuspid tooth follicle of an eight-year-old child, for instance, pre- 
sents itself to the examiner as an egg-shaped organ, bud, in which the crown 
of a bicuspid is enclosed. This has two poles: One round and flat comparing 


*From Zeitschrift fiir Stomatologie, 25: 84, 1927. 
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to the occlusal surface of the enclosed tooth (Fig. 1, ZAP), and one compar- 
ing to the neck of the tooth (ZHP). This latter has in its central portion a 
navel-formed, pushed-in depression: the entrance to the pulp cavity (D). The 
cervix of the tooth borders this crater (ZH). 

The tooth follicle consists of a sac (S) externally, and within, a tooth 
erown. The sac is strongly formed with many blood vessels and connective tissue 
cells covered by a connective tissue capsule consisting of dense, banded fibers. 
The inner wall of the follicle is covered with a many-layered, epithelial lin- 


ZHP 
D ZH UF 
E 
J 
Ss 
ZKrP 


Fig. 1.—Bicuspid follicle of an eight-year-old child (maxilla). Schematic drawing. 


. Fig. 2.—Sagittal section through the mandible of a hedgehog embryo. Magnified 80 
times. M, jaw epithelium; K, bone tissue: Z, dental lamina; EH, succedaneous lamina ; i.8., 
inner enamel membrane; a.S., external enamel membrane; Sch., enamel pulp; J, intermediate 
layer; S, the tooth sac surrounded by blood vessels; P, dental papilla. 


ing. It compares to the external enamel membrane (Fig. 2, a.S.) and unites 
with the enamel of the crown in the middle of a turned-over rim (Fig. 1, 
u.f.) at the neck of the tooth. The enamel compares to the inner enamel 
membrane (Fig. 2, 7.8.). 

The tooth neck is outside the follicle. There is never a firm union be- 
tween the tooth follicle and the surrounding jaw bone or neck of the tooth. 
It is thus easy to lift the tooth crown out of the opened follicle. 
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Being attached by means of the rim of the epithelial layer, the crown 
does not lie free in the follicular sae. Therefore the description that hun- 
dreds and thousands of teeth occasionally can be found in a eystie enlarge- 
ment of the tooth follicle, in irregular relationship, somewhat like peas in a 
sack, is contrary to anatomic and histologic bases. 

Everyone of these enclosed teeth must be attached to an invagination on 
the surface toward the interior of the follicle. 

The sandy feeling material which Wellings found in a cyst must have con- 
sisted of granules imbedded in the wall of the follicular sac, else this sediment 
would surely be nothing other than an accumulation ‘‘of hundreds of small 
teeth,’’ as Moral has observed. 


FOLLICULAR STAGE OF TOOTH DEVELOPMENT 


An accumulation of epithelial cells which have separated from the ‘‘dental 
ledge’’ (Fig. 2, Z) histologically marks the first anlage of a tooth. Advanc- 
ing growth of this leads to a differentiation into the external enamel mem- 
brane (a.S.) the inner enamel membrane (7.S.) and an intervening layer of 
little cells. 

These structures originating from the ectoderm together with the dental 
papilla from the mesoderm compose the tooth germ. 

In the further development the cells of the intervening area undergo a 
change, those adjacent to the inner enamel membrane becoming the inter- 
mediate layer and all the rest becoming star shaped with long thread-iike 
processes. The spaces between these entangled and webbed processes are filled 
with a liquid intercellular substance. The former intervening layer is now an 
expansive, loosely formed, half fluid body, the enamel pulp (SCH), and fills 
the space between the external enamel membrane on the one side and the 
intermediate layer and inner enamel membrane on the other. With the de- 
velopment of the enamel pulp a tooth follicle (tooth crown bud) has developed 
from the tooth germ; it marks the beginning of the follicular stage. 


THE END OF THE FOLLICULAR STAGE 


Shortly before the onset of the eruption of the tooth certain preliminary 
eruptive changes take place in the tooth follicle, for the exact knowledge of 
which we are indebted to Gottlieb and especially to R. Grohs. 

The former extensively developed enamel pulp becomes smaller in the region 
of the masticating surface of the crown of the erupting tooth. The external 
enamel membrane and the intermediate layer approach each other during this 
process. Finally complete atrophy of the enamel pulp takes place. The cells 
of both enamel membranes have now intermingled and together build a single 
layer of cells, the combined enamel epithelium. This coalesces with the epi- 
thelium of the jaw mucous membrane and soon the masticating surfaces of 
the erupting tooth crowns become visible as snow white points in the mouth 
cavity. 

As eruption advances, the atrophy of the enamel pulp progresses more 
and more toward the neck of the tooth (atresia of the interior of the follicle) 
until finally the crown enclosed in the tooth follicle is completely erupted. 
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The enamel pulp marks the follicular stage, and the formation and dis- 
appearance of it mark the limits of this stage. 

There are no root formations in the follicular stage. <A follicular tooth 
consists only of the crown and a cervical portion of 1 to 1.5 mm. in length. 
Thereby the tooth crowns are completely developed. The crown of a molar, 
tooth of a nine-year-old child, for example, is as large as that of a man. 

Of course a cystically enlarged tooth follicle never contains a completely 
developed tooth, but only a crown. On the other hand this self-evident fact 
has lead to the erroneous conception that the follicular cyst originates by 
arrests in the development of the tooth germ or from embryologic disturbances 
of the developing tooth and is looked upon as a developmental monstrosity. 


THE DEVELOPMENT OF THE TOOTH ROOT, ROOT STAGE OF TOOTH DEVELOPMENT 


The development of the root begins first after the complete eruption of 
the crown and continues for a period of many years. 

The crowns for bicuspid teeth are completely erupted toward the end of 
the ninth year, but rootless at this time, having a cervical portion 1 to 1.5 
mm. in length. The bicuspid roots are 7 mm. long in the tenth year and the 
root canal is wide open. 

The root stage ends toward the close of the fourteenth year, which is the 
fifth year of the root stage, at which time the roots are fully developed. 

A recently erupted wisdom tooth, for instance, has a cervical portion 1.5 
mm. in length. Completely developed wisdom teeth have roots 10 mm. long; 
their root stage continues for five years at least. 


ANATOMY OF THE CHILDHOOD JAW. THE TOPOGRAPHIC RELATIONSHIP BETWEEN THE 
DECIDUOUS TEETH AND THE FOLLICLES OF THE PERMANENT TEETH, THE 
‘*SUCCEDANEOUS TOOTH FOLLICLES’’ 


Toward the end of the third year the deciduous teeth are, as a rule, all 
erupted; however, their roots are still undeveloped at this time and the root 
foramina wide open. . 

After two more years, toward the end of the fifth year of life, the rvots 
of the deciduous teeth have attained full growth, and meanwhile the growth 
in length has caused them to approximate the follicles of the succedaneous 
teeth within the jaw. The roots of the deciduous molars have grown around 
the bicuspid follicles. Completely developed deciduous teeth carry between 
their forked spreading roots the bicuspid tooth follicle (Fig. 3). 


INJURIES OF THE TOOTH FOLLICLE BY TRAUMA AND PATHOLOGIC CHANGES OF THE 
ADJACENT STRUCTURES 


The tooth follicle, although enclosed within the jaw, is not protected against 
trauma or diseases which encroach upon it from the adjacent tissues. 


A. Injures of the Deciduous Tooth Follicle 


Surely such unfortunate occurrences are not easily possible during intra- 
uterine life and during nursing age unless, for instance, accidents or brutal 
force have led to extensive destruction and disturbances. 

The deciduous follicles are protected against encroachments from mouth 
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diseases (ulcerative stomatitis, gangrene of the mucous membrane, chemical 
erosion, pemphigus) during the first seven months of life by a mucous mem- 
brane pad which is firmly attached to the jaw, being several millimeters thick 
and of a cartilaginous nature. This pad serves as a means of holding the 
breasts and as the equivalent of teeth. 


B. Injuries of the Follicle of the Permanent Teeth (Succedaneous Teeth 
Follicles) 


(a) By Trauma 


The deciduous teeth stand in a brilliant white row after their eruption 
as a protecting wall before the follicles of the permanent anterior and bicuspid 
teeth within the jaw (Fig. 3). 

Nevertheless severe disturbances of the jaw can injure these follicles. Such 
occurrences, however, are rare. 


Fig. 3.—The jaws of a five-year-old child. 

A, Deciduous cuspid; B, deciduous maxillary molars; C, deciduous mandibular molars; 
D, permanent cuspid; HE, mental foramen; F, bicuspids; G, first permanent molar; H, second 
permanent molar; J, mandibular canal. 


On the other hand very often awkwardly performed, deciduous extrac- 
tions cause severe injuries to the corresponding succedaneous follicles. Such 
unfortunate occurrences have been cited in the literature where lasting effects 
have followed and many practitioners have experienced similar conditions 
wherein deciduous teeth have been extracted too quickly and roughly (Fig. 4). 


(b) Injuries of the Succedaneous Follicle by Diseases 


Primary diseases of the suecedaneous follicle do not appear to oceur; at 
least at the present time there is relatively nothing known about such conditions. 
However, follicles of the permanent incisors, ecuspids and bicuspids can 
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be injured by the adjacent roots of the deciduous incisors, cuspids and molars. 
(Fig. 3 shows that deep caries, for instance, of a deciduous molar with con- 
secutive gangrene of the pulp and root inflammation can be the disease invader 
which encroaches on the bicuspid follicle by way of the roots of the deciduous 
molar. ) 
The follicles of the permanent molars and wisdom teeth which do not 
sueceed deciduous teeth can be injured under certain conditions by palatal 
processes. 


Fig. 4.—The follicle of a bicuspid which was removed along with the extraction of the 
attached deciduous molar. K, bone between the root and the follicle; H, abscess which has 
arisen from a suppurative inflammation of the root; S. and D., enamel and dentine of the 
follicular crown. 


GENESIS, PATHOLOGY AND CLINICAL FACTORS OF TOOTH FOLLICLE INFLAMMATIONS 


Encroaching Periodontal Inflammatory Masses From Diseased Deciduous Teeth 
on the Succedaneous Follicle 


As soon as the pulp chamber of a deciduous tooth is opened by deep 
caries, the avenue of disease encroachment on the corresponding permanent 
follicle is opened (Fig. 3). Processes take place in the follicular wall which 
are similar to those in other parts of the body when an invasion of inflam- 
matory factors takes place (Fig. 5, Cy.W.). The blood vessels become dilated. 
The next event is a slowing down of the blood stream (stasis, inflammatory 
hyperemia). Many leucocytes enter from the surrounding tissue by way of 
the blood vessels and arrange themselves along the walls of them (margina- 
tion). 

Soon the connection between the endothelial cells is lost, following destruc- 
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Fig. 5.—Photomicrograph of a cross-section of the wall of the follicular cyst described in Case 
1. P., periosteum; Sm., submucosa; m, striated muscle bundle (M. buccalis). 
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tion of the intercellular substance (Fig. 5 Cy.W.). The leucocytes push glove, 
finger-like processes between the separated endothelial cells of the vessel wall, 
finally wander completely through the wall and soon appear in great masses exter- 
nally to the vessels in the adjacent tissue and tissue spaces. 

Blood serum and red blood cells leave the blood vessels similarly, and the 
affected area of the follicular sae soon becomes edematous and infiltrated by 
inwandering cellular elements (leucocytes, erythrocytes and lymphocytes) (Fig. 
5, Cy.W.). 

The existing connective tissue layer of the follicular wall and its elements 
undergo great changes. 

The little, formerly fine, connective tissue cells multiply and enlarge by 
cell division into masses of spindle cells of various size. The almost acellular, 
undulated, dense, connective tissue fibers atrophy completely as the new con- 
nective tissue cells are formed. 

Simultaneously many new blood vessels have proliferated in the region 
of the inflammatory mass. 

Soon great changes are to be observed in the epithelial layer which lines 
the interior of the follicle. 

It is greatly moistened and thickened, and inflammatory proliferation has 
occurred. 

Large masses of epithelial cells have undergone degenerative changes so 
that microscopically only some of the cell nuclei are visible. 

Moreover, the epithelial layers are infiltrated with inwandering round cells 
and red blood eells (Fig. 5, £.). 

The advancing exudative fluid from the connective tissue layer has torn 
the epithelial layers apart, lifted up and destroyed the tissues toward the 
enamel pulp and finally emptied itself into the loose tissue of the enamel pulp. 
The tooth follicle, in a healthy condition being the size of a pea, becomes 
larger and larger due to the increasing accumulation of this exudative fluid 
within the follicle, it has now become a follicular cyst filled with a serous 
exudate. 

Similar processes are evident with external layers of the skin following 
chemical or thermal stimuli. A serous effusion takes place very quickly in 
and under the epithelial layer of the skin and leads to the formation of ex- 
tensive blisters filled with clear serum by the lifting up of the external horni- 
fied layer. 

Inflammatory masses in the region of the upper surface of the lung lead 
to encroachment on the pleura and an extensive effusion in the pleural cavity. 

Similar processes can occur in the knee joint and other epithelial lined 
body cavities. 

The follicular dental cysts are, therefore, to be considered as inflamma- 
torily changed and diseased tooth follicles. 

Also the bone adjacent to the inflamed tooth follicle becomes involved in 
the inflammatory mass (Fig. 5). The process begins with a proliferation of 
the periosteal cells. Many large, spindle-formed, connective tissue cells are 
formed from them. Finally the periosteum surrounding the diseased follicle 
is a mass of giant cells (Fig. 5, R.). They grow into the bone in many places 
and destroy it (osteoclastic activity). On the wall of the bone toward the 
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follicle which is at first a smooth surface, now many lacunae filled with osteo- 
clasts are evident (Fig. 5, L.). 

The bone walls evident between the lacunae become destroyed and vanish, 
and thereby several lacunae coalesce to form a large lacuna (Fig. 5, Z.). 

Many nests of giant cells are also evident in the deeper portions of the 
bone (Fig. 5, Z.N.). These nests enlarge more and more and finally coalesce 
to form bone cavities, and the destruction of the surrounding jaw bone pro- 
eresses rapidly. 

As a rule a reaction of new bone formation by osteoblasts occurs when 
the bone has been resorbed through its depth to the cortical portion. The 
ivory-like, resisting, bony wall of the cyst in spite of its weakness is to be con- 
sidered as the product of osteoblastic activity. Without it there would be no 
‘‘narchment’’ calcification. 


Fig. 6. 


THE ORIGIN OF THE CYSTIC FLUID 


No doubt can exist about the origin of the cystie fluid; it is to be con- 
sidered as an inflammatory exudate. Its color varies from gold to brown. 
The faintly silvery shiny bottom of the cavity originates from the admixture 
of cornified cells composed of cells from the inner lining of the ecystie wall, 
the enamel pulp, and of red and white blood eells. 

Cholesterol deposits have always been reported in the eystie fluid. I 
cannot agree with this finding. 


THE GROWTH OF THE CYST 


The softness of the tumor formed by the follicular eyst is often a notice- 
able differential diagnostic point in contradistinction to the tense abscess. 
This fact speaks against the formerly general conception that the cyst 
only causes atrophy of the jaw bone by pressure of its advancing growth and 
simultaneously ‘‘swells up.’’ 
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I cannot conceive that anyone could endure the pain radiating eccentri- 
eally from within the jaw which would be caused by sufficient pressure to 
eause an atrophy of the bone. 

The destruction in the surrounding bone ahead of the growth of the cyst 
appears more possible than the pressure theory. 


SUMMARY OF THE CASES DESCRIBED IN THE LITERATURE ON THE SUBJECT OF 
FOLLICULAR CYSTS 


CASE 1.—Special observation. Eight-year-old girl (Fig. 6). The left cheek in the 
maxillary region protruded. No signs of an inflammation, no pains, no changes in the skin 
in the protruded area, and it is freely movable. The dental condition for this age good, 
only the maxillary first deciduous molars carious. The maxillary left first deciduous molar 
was especially affected by deep caries, the pulp chamber open and the pulp gangrenous. 
Above this severely affected tooth there was a tumor-like protuberance. This mass was not 
painful to pressure, was securely attached to the underlying tissue, and was parchment-like 
under pressure. The mouth mucous membrane over it was healthy and easily movable. 


Antrum 


X Crown of the second 
bicuspid 

Follicle of the per- 
manent cuspid 

Second permanent molar 


X crown of the first 
bicuspid 


First permanent molar 
Deciduous central 


Second deciduous molar 


Deciduous lateral First deciduous molar 


Deciduous cuspid 


Fig. 7.—A, mesial cystic chamber; B, distal cystic chamber. The crowns marked X are those 
of the first and second bicuspids. 


The upper surface of the tumor was divided by a definite groove running at right 
angles, into a large mesial and smaller distal portion. The deepest pole of the tumor lay 
immediately over the carious deciduous molar. The region of the second deciduous molar 
was also protruded by the tumor. 

The x-ray gave the following findings: A well-formed bicuspid crown was visible 
within the jaw above the carious maxillary left deciduous molar. A second bicuspid crown 
lay within the jaw displaced distally and superior to the other one. It is not to be won- 
dered at in this case that the two bicuspid follicles would be infected by the diseased 
deciduous molar because of the reciprocal internal topographic relationship (Fig. 3). 

The operation (local anesthesia) doubtlessly solved the problem of the surprising x-ray 
findings. The confirmation was made that the tumor consisted of two chambers. The 
septum was definitely marked by the previously mentioned groove. Both chambers were 
filled with a fluid containing opalescent silvery scales. After emptying the cyst it was evi- 
dent that the chambers were lined with a smooth red wall. From the arch of each chamber 
a well-formed bicuspid crown hung down. The mesial chamber was the size of a hazelnut 
and the distal the size of a dove egg. 
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Both the bicuspid follicles have become enlarged by the accumulation of fluid within 
them (Fig. 7). The cervical pole of the teeth in both bicuspid follicles had been forced 
far into the interior of the jaw and then into the maxillary sinus by the exudative mass. 


CASE 2.—(Examined and operated in the General Hospital of Linz.) Vigorous, healthy 
girl. The right half of the face was enlarged in the region of the cheeks. One could feel 
externally a round, hard tumor with a smooth surface and the size of a walnut. The teeth 
were almost all extremely carious. 

The upper right side of the maxilla was protruded in the region of the cuspid and 
deciduous molars; the tumor was not painful and was completely covered by normal mucous 
membrane. 

Operation (narcosis): Incision of the mucous membrane over the alveolar partion of 
the maxilla. Elevation of the mucoperiosteum and splitting of the paper-thin wall of the 
cyst with scissors and removal of a small portion so that one could introduce the finger. 

A brownish gold fluid and blood drained out. The cavity was lined completely by 
soft mucous membrane. Removal of the mucous membrane and pulling out of large por- 


Epithelial 


Remnants 


Fig. 8.—Paradental epithelial débris, Malassezian epithelial remnants. 


tions with dressing forceps. ‘‘Two tooth crowns were evident, one over the first deciduous 
molar, the other posteriorly in the region of the second deciduous molar.’’ 
This case is analogous with Case 1: a two-chambered follicular cyst caused by deep 


earies of the deciduous molars. 


CasE 3.—Partsch: ‘‘A slowly increasing painless swelling of the right cheek for six 
weeks in a ten-year-old girl. On the superior side of the opening of the oral cavity @ 
smooth, hard feeling structure which after displacement of the mucous membrane proved 
to be a tooth. After its removal with splinter forceps it was evident that it was the germ 
of a bicuspid which was displaced by the cyst from which the crown and a part of the root 
had fully developed. ’’ 

Likewise, a follicular cyst arising from a pathologic condition of a maxillary bicuspid 
follicle. 


Case 4.—Partsch describes a follicular cyst in the mandible of a nine-year-old girl. 
The first deciduous molar had to be extracted previously because of severe pains. The 
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cyst arched over the space corresponding to this tooth and contained the fully developed 
crown of the first bicuspid. 


CasE 5.—A. Kantorowicz shows the x-ray picture of a follicular cyst in a mandible. 
Definite inflammatory resorptive changes are to be observed on the roots of the first man- 
dibular deciduous molar, especially on the distal root. This deciduous molar rests on a 
large cyst which extends to the base of the mandibular bone. At that place the crown of 
a bicuspid is present. The cervical portion of this crown appears in the penetrating x-ray 
picture, seen from the side, as a little fork which gives the examiner the impression of 
two diminutive small roots. 


CASE 6.—Perthes describes the occurrence of a follicular cyst in the mandible of a 
nine-year-old girl. 

‘‘The tumor had developed in six months without the slightest amount of pain being 
noticed. All the teeth which should be present were in place and not carious; the first 
deciduous molar was loosened and obviously undergoing a change.’’ 

The x-ray picture showed exactly the same findings as in Case 5. A glance at the x-ray 
suffices to convince one that the crown present in the cyst is that of a bicuspid and not, 
as Perthes declares, the crown of a permanent molar. 

Perthes describes another ‘‘cyst, somewhat larger than a pea, in an eight-year-old 
girl, which started from a carious cuspid. In its wall the crown of a permanent cuspid 
lay free.’’ 

This observation is not unquestionable. It is quite perceptible therefore, that the 
conception ‘‘pea size’’ presents important inconsistencies, as the crown in a bicuspid follicle 
during the eighth year is as large as a pea. Also nothing is reported about the presence 
of a tumor or eystie fluid. Also the conception is not correct that the follicular tooth was 
in the wall of the cyst. It is probable that this case described by Perthes concerned a 
bicuspid follicle which was accidentally disclosed by the extraction of the deciduous cuspid. 

Harry Sicher describes a case of an inflammatory change of a maxillary wisdom 
tooth follicle: ‘An eighteen-year-old girl in whom a protrusion of the left side of the 
palate was discovered accidentally during a dental examination. No symptoms in this area. 
The patient knew nothing of the presence of this tumor.’’ 

X-ray report: ‘‘The maxillary left wisdom tooth was unerupted, having incompletely 
developed with the root canals wide open.’’ (Follicular stage.) 

Upon operation it was revealed that the distolingual portion of the occlusal surface 
of the wisodm tooth was especially well developed and had grown palatally and penetrated 
the cortical portion of the palatal bone. It was likewise situated submucously. There- 
fore, the follicular sac corresponding to the distolingual ocelusal surface portion of the 
tooth must have protruded through the cortex of the palatal bone. 

A widely extending peritonsillar abscess could in this ease include the distolingual 
diverticulum of the wisdom tooth follicle and inelvdes it in the inflammatory mass. An 
inflammation and cystic change of the follicle would follow. 

Likewise, wisdom teeth follicles, or mainly molar follicles which do not succeed de- 
ciduous teeth, could be included in pathologie conditions, for instance of the palate. 


CRITICAL EXAMINATION OF LITERATURE PERTAINING TO FOLLICULAR CYST 


In these described cysts two were two-chambered maxillary cysts, three 
single-chambered maxillary cysts and two single-chambered mandibular cysts, 
and many others have been described and pictured in the available literature. 

But all these cysts cannot stand up to intelligent criticism on a single 
biologic, anatomic or pathologic basis. 

Displaced wisdom teeth especially should most often give rise to the for- 
mation of follicular cysts. 

Every follicular cyst must go back to the time of the follicular stage. 
At this time there is no displacement or retention. 
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At the time of tooth eruption the influence of the retentive factors begins 
its work. The instituted development of the roots and the growth in length 
erowd the crown, whose progress toward the oral cavity is stopped in such 
ease on a false path. Years afterward, when the development of the root is 
completed, the completed tooth is evident as a ‘‘retained tooth’’ within the 
jaw bone. 

Retained teeth are always provided with a well-formed though often 
stunted root. They can give rise to the formation of inflammatory masses 
and abscesses within the jaw bone, but never appear as the contents of a fol- 
licular cyst. 

Likewise, the ‘‘heterotopic follicular cysts’’ play a large role in the lit- 
erature. Perthes defines them as follicular cysts which ‘‘are some distance 
from the alveolar process and conceal a widely displaced tooth within them.”’ 
A ‘‘heterotopic double follicular cyst, special observation’’ is even pictured 
in a textbook. 

Follicular cysts are diseased, changed follicles; therefore, a ‘‘heterotopic 
cyst’’ must be a diseased heterotopic tooth follicle. But there is no such thing. 

Even in embryonic jaws the germs of the deciduous teeth and the corre- 
sponding permanent teeth lay close together as two soft, bud-like outgrowths 
of the same dental ledge and very close together. Also the succedaneous fol- 

_ licle is always near the previously developing deciduous tooth. It is therefore 
not quite clear how heterotopic follicular cysts can be not only observed but 
also pictured. 


Likewise, the often cited observation ‘‘that a tooth germ is displaced by 
a follicular cyst’’ does not hold true. 

A follicular cyst follows disease of the follicle and both being formed from 
one and the same structure; every hypothesis pertaining to the possibility of 
a reciprocal displacement is fallacious. 

At what age do follicular cysts occur? It is self-evident that follicular 
eysts are childhood afflictions. (See Cases 1-6.) Parents will not stand by 
indifferently when there is a swelling in the facial region of a child if it is 
progressive, although slow and painless in its growth, but will seek professional 
aid. Therefore the statements that follicular cysts may come under observa- 
tion later in life are to be considered with cireumspection. Cystic diseases of 
deciduous follicles having not been observed up to this time, I should like to 
mention because of its curiousness that ‘‘congenital’’ follicular cysts are men- 
tioned in a textbook. 


WHY DO FOLLICULAR CYSTS OCCUR SO SELDOM IN SPITE OF THE GREAT OCCURRENCE 
OF CARIES IN DECIDUOUS TEETH ? 


First, the fact that all the previously unquestionably confirmed follicular 
eysts refer to cystically enlarged bicuspid follicles means there is a forceful 
limitation to the possibility of their origin. Cyst No. 1, which I described, 
shows that only deep earious destruction of a deciduous molar ean lead to 
eystie changes in the bicuspid lying between its roots. The first deciduous 
molar on the affected side is deeply carious and the pulp gangrenous, while on 
the healthy side the corresponding tooth is only superficially affected. But 
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on the other hand the possibility of the origin of a follicular cyst also at the 
time of the beginning of the disease of the affected deciduous tooth, stands in 
a definite dependent relationship to certain conditions. The invader would 
have had to have been able to gain admission to the affected bicuspid follicle 
very early, at least before the atrophy of the pulp enamel, for an exudation 
into the interior of the follicle to be possible. Therefore the disease of the 
affected deciduous molar must have started very early in order to lead to pulp 
gangrene and root suppuration during the follicular stage of tooth development. 

After the atrophy of the enamel pulp the concerned tooth crown is in the 
eruptive stage. Disease invaders which encroach upon it by way of diseased 
deciduous tooth roots have every possibility of entrance into the organ inhibited 
by the crown itself and the combined enamel epithelium, and they could not 
develop further biologically. 

Also the appearance of masses of giant cells between the deciduous tooth 
and the adjacent region of the corresponding succedaneous follicle indicates a 
protection against the threatening infection danger from the diseased deciduous 
tooth. Bacteria which appear at this time on the root of the deciduous teeth 
will certainly be taken up and destroyed there by the mass of accumulated 
giant cells. 

But the collective pathologic changes within the diseased roots appearing 
as reactionary processes are to be looked upon as protective measures against 
an infection. 

‘‘The deciduous teeth, which enter a senile stage toward the period of 
tooth change, very often lay down a hard structure in the pulp at this time 
of involution. We see the space for the coronal pulp almost entirely filled with 
new dentinal substance while the rest of the space is occupied by newly formed 
bone substance.’’ 

Likewise the root canals of deciduous teeth occluded by new dentinal for- 
mation afford no entrance for inflammatory invaders. Facts concerning such 
efficient protection to the tooth follicle enclosed in the jaw would surely be 
found upon further investigation which would make the process understandable 
to us. 


COURSE AND TREATMENT OF THE FOLLICULAR CYSTS 


This disease process of the jaw leads to extensive distension of the face. 
A therapeutic influence is only attainable by surgery. 

Follicular cysts find their way in rare eases to the specialists. The treat- 
ment is carried out usually by surgical means and treated according to the 
usual ideas and methods for inflammatory tumors: Narecosis wide opening, 
curettement with a sharp instrument for the purpose of removal of the cystic 
sac and finally tamponing. 

By foreeful curettement of the cystic wall from the surrounding wall and 
the stimulation from the tampon, the cavity in the bone should be obliterated 
by granulation. 

Gratifying end-results should be attained surely by this energetic and 
bloody method of treatment. But in spite of everything excessively severe 
damages are set up in the affected children by these methods (opening of the 
maxillary sinus, damage in the region of the cheek muscles, ete.) quite evident 
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by the great hemorrhages and painful and long drawn out postoperative treat- 
ment. 


Partsch raised his warning voice years ago against this type of cystic 
operation. His idea is that these operations have become actions easy to carry 
out under local anesthesia almost bloodlessly and ambulatory. The basic prin- 
ciple of the operative procedure according to Partsch is to leave the cystic sac 
in such cases. The operation itself consists of the following steps: 


1. Loeal anesthesia. 

2. Incision of the oral mucous membrane over the highest arching of the 
tumor. 

3. Retraction of the mucous membrane at the margins of the incision to 
expose a great portion of the protruding parchment cystic wall. 

4. Removal of cireular portion of the wall as large as possible. 

5. Invagination of the formerly retracted, now freely movable, vestibular 
mucous membrane into the interior of the cyst (recommended by the author). 

6. Gentle closure of the orifice by means of a tampon. This should be 
pressed closely over the invaginated vestibular mucous membrane, around the 
circumference of the orifice into the interior of the eavity. 

I incorporate Borvaseline in each tampon. Everyone who does surgical 
work will confirm how much pain there is attached to the removal of an adher- 

. ent pack. Patients have often asserted to me that the removal of the pack is 

more painful than the operation. Wounds also take on a much better appear- 
ance under lubricated packs. It seems that this separation of the wound from 
the action of the secretions of the mouth promotes healing. 

By the Partsch operative method the opened cyst becomes merely a cavity 
adjacent to the oral cavity which slowly disappears. 


The entrance to this cavity should not close too soon. 
What shall be done with the snow-white, well-formed bicuspid crown which 
is found within the eyst ai the time of operation? The deeply extending dis- 
ease of the follicle precludes any possibility of further development of the per- 
manent tooth from the follicular stage, and it therefore must be removed. 


CONCLUSIONS 


1. Cysts of dental follicles are diseased tooth follicles altered through in- 
flammation and have nothing whatever to do with the delay in the development 
of the dental germs and malformations or with a disorientation of the epithelium 
of the tooth germ which ean cause the development of hundreds of little teeth. 

2. Neither are the débris épithéliaux Mallassez along the roots of the teeth 
in any way connected with the eysts of the dental follicles. In the follicle 
stage of dental development there are neither tooth roots nor paradentary 
epithelium remainders. 


3. The fluid of the cyst is to be considered as exudation. 

4. Diseases and inflammatory changes of the follicle of deciduous teeth and 
follicles of permanent incisors and canines have so far not been noticed. 

5. In the literature accessible to me I have been able to find only 7 eases 
of cysts: 6 cysts of bicuspid follicles, 1 cyst of a wisdom tooth follicle. 
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6. Among the 6 eysts of bicuspid follicles, 2 bicellular ones have been 
eaused through the coetaneous decay of both the bicuspid follicles. 

7. The bicuspid follicles are just between the bifurcated roots of the de- 
ciduous molars. They are, therefore, most particularly endangered when the 
roots of the deciduous molars are diseased. 

8. The follicle of the wisdom tooth can become infected through abscesses 
on the palate. 

9. Follicular dental cysts are a childhood complaint and can be observed 
during the second dentition. 

10. Cysts of dental follicles should be operated while leaving untouched 
the cyst atheroma. The excision of the cyst atheroma with the sharp scraper 
in order to remove it, is a cruel treatment which exposes the child’s jaw, and 
most especially the maxilla, to severe injury, complicates the after-treatment 
and delays the time of healing. 


SUPPLEMENT 


After my contribution to the knowledge of the nature and origin of the 
follicular cysts had been ready for print, I found an article by R. Weisers of 
Vienna in the Osterr.-ungarischen Vierteljahrsehrift fiir Zahnheilkunde under 
the title ‘‘Concerning an Instructive Case of a Mandibular Follicular Cyst and 
Its Treatment.’’ 

Weiser there reported, with his thoroughness and conscientiousness, a man- 
dibular cyst which started from the follicle of a mandibular wisdom tooth. His 
conclusions are exact confirmations of my own theory, based upon observations 
and investigations, that follicular cysts are follicles which have undergone 
inflammatory changes. 

Weiser’s case showed the same essential criteria for the diagnosis of a 
follicular cyst that I have. 

I, myself, have been able to remove crowns from such follicular eysts 
ing a cervix attached, and likewise a lack of development beyond the follicular 
stage. The crown existent in the cyst had no connection whatever with the 
surrounding jaw bone. 

1. The sac is firmly attached to the crown by an invagination at the cervix. 
Weiser had to cut around the cervix or else would have torn the entire sac 
away when he removed the crown. 

I, myself, have been able to remove crowns from such follicular cysts 
easily with cautious pulling and twisting. Thereupon I had the feeling as 
mentioned on other occasions as though I were removing a ripe grape seed. 
This striking difference is due to the fact that my case had to do with a bi- 
cuspid crown while Weiser had to remove a wisdom tooth crown which is much 
larger and the sac adherent in a more extensive measure. My ease also had 
to do with a seven-year-old child with a softer and less firm quality of the cystic 
sac than in the fourteen-year-old patient of Weiser. 

2. Weiser’s histories are most noteworthy. They constitute a confirmation 
for my supposition that wisdom tooth follicular cysts can be caused by diseases 
of the tonsils in both maxillas and mandibles. Peritonsillar inflammation can 
under certain cireumstances encroach upon the neighboring wisdom tooth fol- 
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licles and give rise to the inflammatory changes in them, as I described, which 
certainly must lead to the formation of a wisdom tooth follicular cyst. The 
very marked solid swelling of the submaxillary glands which Weiser called 
especial attention to in his case warrants the supposition that the slight fol- 
licular tonsillitis which the patient suffered some weeks before was not her first 
tonsillitis, but that the marked swelling of the submaxillary glands arose from 
one or more previous attacks of tonsillitis, during course of which inflammation 
and cystic degeneration must have taken place in the wisdom tooth follicle ad- 
jacent to the region of the peritonsillar inflammation mass. 

The question is warranted of how it is to be explained that although there 
is such a great occurrence of tonsillar disease in the childhood age that wis- 
dom tooth follicular cysts occur so rarely. The type and duration of tonsillar 
disease surely play a great role in this connection. Such severe peritonsillar 
changes do not occur in every tonsillitis case, which would include the ad- 
jacent wisdom tooth follicle in the pathologie picture. 

The calcification of the wisdom tooth germ takes place first during the ninth 
year of life. When one thinks of the fact that a bicuspid crown needs three 
and one-half years, that is from the age of two to that of six years, until its 
crown is completely calcified, one can surely conceive that the calcification of 
the crown of a wisdom tooth is hardly completed before the thirteenth vear. 
Tonsillitis suffered before the follicular stage could not possibly cause the for- 
mation of wisdom teeth follicular cysts. 

After three more years of life, around the age of sixteen to seventeen years, 
the onset of the eruptive process of the wisdom tooth with the accompanying 
histologie changes in the follicle precludes the possibility of a cystic degenera- 
tion of this type. 

3. Weiser’s basic principles for the treatment of follicular cysts are rela- 
tively the same as mine. 


FOR INCREASING THE EFFICIENCY OF A JAW BANDAGE 


By J. P. HENAHAN, D.D.S., CLEVELAND, OHIO 


nee applied for the purpose of stabilizing the jaw in eases of frac- 
ture usually lose their efficiency quickly because of the stretching of the 
bandage material. 

In practically all cases, after twenty-four hours the bandage is found loose, 
the mouth partly open, and the fragments not in apposition. 


A degree of elasticity is imparted to the bandage by stretching a rubber 


Fig. 2. 


band, fastened with safety pins, on either side of the face, and extending from 
the angle of the lips to the temple. 

In placing these bands, care must be exercised to prevent applying excessive 
strain. This would result in great discomfort. 

A slight strain will be found quite sufficient. This slight strain soon causes 
the patient to relax the muscles of the jaw and allow the teeth to remain in 
apposition, as the most comfortable position, thereby causing the teeth to act 
as a splint. 

This type of bandage will be found efficient in fractures of edentulous 
jaws, relying upon the dentures to act as splints. 
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RADIOGRAPHIC EVIDENCE OF PULP DEGENERATION 
By Dr. CLARENCE QO. Simpson, St. Louis, Mo. 


OGIC of the caliber which Ellis Parker Butler satirized and immortalized 

in ‘‘Pigs is Pigs’’ is still rampant regarding dental radiographs, pulpless 
teeth, and vital teeth. It is exceptional for physicians or dentists to discrimi- 
nate in radiodontie examinations. Physicians are not expected to have the 
specialized knowledge to distinguish defective images of dental structures, 
but dentists should be most exacting in radiographic evidence. The mechani- 
cal phases of dentistry are supposed to have been developed to extreme preci- 
sion. In cavity preparation the angle of enamel bevel is specified in degrees. 
Exhaustive research is devoted to the molecular changes of inlay wax and 
investment. Occlusion is equalized upon fifty or more cusps by grinding. 
Accurately calculated physiologic stimulus is applied to bone by orthodontic 
applianees. Split-hair paralleling devices are used in bridge construction. 
Pulp canals are filled exactly to the dentocemental juncture. Periosteal flaps 
are resected and refitted. Intricate articulators are used to reproduce man- 
dibular movements in the construction of artificial dentures. But pulpal and 
‘periapical diagnosis is practiced with trickle chargers for vitality tests, rudi- 
mentary flashlights for transillumination, and deformed, astigmatic, yea ‘‘cock- 
eyed’’ radiographs. 

Inferior radiography by country dentists is partially excusable. They 
buy x-ray machines under sales pressure and with expectation of easy money 
but with a slight conception of the undertaking. They usually begin under 
the disadvantage of not having had radiodontie training in college and with 
little opportunity for comparsion are satisfied with their results, so progress is 
slow and laborious unless intensive postgraduate instruction is obtained. The 
offense of hospitals and large medical organizations cannot be similarly con- 
doned, and considering the responsibility assumed they supply the most inade- 
quate radiodontie service. The majority of patients treated in these institu- 
tions are seriously ill and cannot afford to retain oral sepsis or lose harmless, 
useful teeth. With ample resources, capable staffs, and an air of superior 
service these organizations relegate the radiodontic examinations to techni- 
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cians. The apology for the system is that it is sufficient for locating and con- 
demning the pulpless teeth. About as much benefit and as few errors would 
result from careful vitality tests, without subjecting the patients to the dis- 
comfort and expense of radiography and creating the false impression that 
dental conditions had been fully investigated. 


Pleas and suggestions for technical methods which make radiodontic 
examinations more thorough and the evidence more explicit are useless unless 
there is a practical gain in service. It is not worth the effort to strive for 
superior radiographs unless they supply more information. If all radiographs 
are of equal value, if all pulpless teeth are pathogenic and all other teeth are 
harmless, radiodontia is child’s play as it is generally treated. If anatomic 
images, sharp definition and structural detail are decisive factors in radio- 
graphic evidence, if all pulpless teeth are not infectious, and many teeth with 
degenerative pulps are infectious, radiodontia is man’s work as it has been 
demonstrated for anyone with the intestinal stamina to face the issue. When 
nearly every patient had extensive bone involvements from septic teeth, the 


Fig. 1—A group of septic pulps which did not respond to the vitality test, but would 
likely be overlooked in a careless radiodontic examination. (a) The narrow radiolucent zone 
around the apex of the second bicuspid was found by a routine radiodontic examination, and 
there had been no symptoms of pulp disturbance. (b) Tenderness near the alae for a month 
suggested the examination which disclosed a break in the lamina dura and a diffuse radiolucence 
at the apex of the cuspid. This tooth which was not carious and had never been repaired is 
a striking example for the guessers who believe that they can select the teeth to be radio- 
graphed. The pulp was dead when it was explored. (c) The absence of the lamina dura 
around the apex of the-cuspid indicates a septic pulp, although there had been no symptoms, 
and _ condition was found in a routine examination. A necrotic pulp was found upon open- 
ing the tooth. 


‘‘lame ducks’’ could quack by ‘‘x-raying”’ the teeth and finding something, 
but since most of the black markers have been removed, refined radiodontic 
examinations are necessary to determine dental conditions. 


There are several possibilities for a pulpless tooth being noninfectious: 
(1) It may not have been invaded by bacteria. (2) The environment may 
inhibit bacterial life. (3) The virulence may be so low that it is conquered by 
vital resistance. (4) The apical foramina may be obliterated by hyperplastic 
cementum, secondary dentin, or calcified pulp. (5) The apex may be sealed 
or the dentin impregnated with germicides by a canal operation. In view of 
these possibilities it may be assumed that all pulpless teeth are not patho- 
genic, and their status can more nearly be established by radiography than 
any other method. The contention that teeth which were ‘‘radiographically 
negative’’ have been proved infectious by clinical and bacteriologie evidence 
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usually demonstrates only ‘‘negative’’ radiographs which do not reveal peri- 
apical conditions. To declare a tooth radiographically normal, the apical and 
periapical structures must be disclosed for scrutiny by different and particu- 
larly by profile views. This is consistently accomplished only by systematic 
and thorough radiodontie examinations. 


The assumption that all teeth which have not been subjected to canal 
operations, or that even those which respond to vitality tests are noninfectious, 
originates from a desire to evade the dilemma rather than from a knowledge 
of pulp pathology. The increasing proportion of degenerative pulps in recent 
years must have been observed by every alert radiodontist and dentist. That 
diseased pulps are being found more frequently in repaired teeth now than 
formerly is readily explained by the evolution of dental practice. Ever since 
the introduction of silicates as a filling material, there has been a noticeable 
tendency for pulps to die in teeth filled with these substances. Whether this 
sequel is due to inherent properties of the compounds or to lack of precaution 
in cavity preparation, it indicates special protection of the pulps where these 


Fig. 2.—A group of diseased pulps which responded to the vitality test. (a) Marked 
periapical involvement of the first and second molars without symptoms revealed by a routine 
examination. The second molar responds normally, and the crowned first molar shows no 
trace of a canal operation. (b) Deep caries in the first molar with a temporary filling sug- 
gested the examination. The spreading of the lamina dura around the apical third of the 
roots shows that the pulp is already diseased and conservative treatment is contraindicated. 
(c) Recurrent caries under a restoration in the second molar led the operator to believe that 
a pulpal horn might be involved. The examination revealed considerable dentin between the 
temporary filling and the pulps, but marked periapical radiolucence indicates that the sensitive 
pulp is infected. 


materials are used. The disineclination to perform efficient canal operations 
and the fear of pulpless teeth becoming diseased, since the revelations of radi- 
ography, induce dentists to conserve pulps. Many of the pulps endangered by 
earies, which formerly would have been removed, are now retained. This 
ultraconservatism leads to restorations being placed over pulps already dis- 
eased or covered by infected dentin. Conservation must begin earlier in 
discovering caries by instrumental and radiographic examinations before pulps 
are menaced. The use of conduction anesthesia for cavity and crown prepa- 
ration permits of excessive heating from the friction of stones and burs and 
the removal of dentin near pulps without the warning sensation. When pulps 
are subjected to such abuse, they may be injured beyond recovery or rendered 
susceptible to disease by the proximity of restorations. The utmost precau- 


tion is indicated when removing dentin under anesthesia, and radiographic 
localization of pulps is a safeguard in all preparations. 
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In common with other chronic infections, septic degeneration of pulps is 
rarely accompanied by definite symptoms, and usually radiographic evidence 
is the decisive diagnostic index. Electric tests locate some of them, but pulps 
may be diseased for months or years without entirely losing sensation and 
vitality. They are sensitive not only to electric stimulus but also to thermal 
shock and instrumentation. When explored, necrotic areas may be found 
with other portions apparently having normal sensation and circulation. Hy- 
persensitiveness to thermal changes, especially heat, is a suggestive symptom, 
but the significance is reduced by the large proportion of teeth with extensive 
restorations which are similarly affected. In some instances after the death 
of pulps there is tenderness to percussion or to palpation in the apical region, 
but this method of diagnosis is no more reliable than in locating septie pulp- 
less teeth. 

The radiographic evidence of diseased pulps in the earlier stages is vague 
and will not be discovered unless the radiographs are of excellent quality and 
closely studied. Usually there is no marked radiolucence, but the periodontal 
membrane is thickened around the apical third of the roots, and the conti- 


Fig. 3.—Illustrations of different types of involvement from degenerative pulps which 
responded to vitality tests. (a) Large diffuse areas of destruction from both roots of the 
first molar with an amalgam filling near the mesial horn of the pulp. The extensive involve- 
ment shows that pulps may be septic for a long period and still respond to vitality tests. Dis- 
comfort in this region caused the operator to open the first bicuspid on the clinical evidence. 
(b) Periapical involvement resulting from caries under a restoration of the second molar. 
There had been no symptoms until thirty-six hours before the examination, but the periapical 
destruction indicates the presence of infection for a longer period. (c) A severe trifacial neu- 
ralgia for six months without definite association with the teeth had impaired the patient’s 
health. The examination revealed vague evidence of periapical disturbance from the second 
molar which responded normally. The removal of this pulp produced immediate relief which 
ri —— for a year. The teeth had previously been radiographed without discovering 

e evidence. 


nuity of the lamina dura is broken near the apex. Some of the variations 
observed are a small radiolucent zone around the apex or the complete 
destruction of the lamina dura along at least one side of the apical third of 
the root. The errors of interpretation most likely to occur are ignoring the 
result of trauma or disuse atrophy and failing to recognize the radiolucence 
produced by superimposition of anatomic openings. Trauma causes a thick- 
ening of the periodontal membrane rather uniformly around the root which is 
disclosed in a profile view but excepting at the apex may be obscured in a 
diagonal view. Disuse atrophy results in confusing periapical changes when 
the teeth have extruded, and this manifestation must be considered. The 
mental and incisive foramina, the nostrils, and often the mandibular canal 
can be projected away from the roots, but when they or the maxillary sinus 
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are superimposed, the radiolucence must be disregarded. It is obvious that 
exacting technic is essential in securing radiographic evidence of degenerative 
pulps. The teeth must be viewed from different aspects, the images of the 
roots must be projected at approximately the normal length, and the struc- 
tural detail and definition must accommodate magnification. This can be 


Fig. 4.—(a) Pain in this region suggested an examination of the teeth all of which re- 
sponded to vitality tests. The evidence was not considered sufficient to warrant pulp explora- 
tion. (b) Seventeen days later, an examination conclusively showed perriapical destruction 
from the first molar, which still responded. 


Fig. 5.—(a) In a routine examination, periapical disturbance from the first molar was 
suspected, but action was deferred because of normal response to vitality tests. (b) Three 
months later an examination proved that a degenerative pulp was responsible for the conflict- 
ing evidence. 


accomplished only by thorough, systematic examinations, and incipient peri- 
apical disease will remain a secret of the unknown realm to those who make, 
or have made for them, the cheap substitute called ‘‘pretty good’’ pictures, 
which are neither pretty nor good. 
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Orthodontia, Oral Surgery, Surgical Orthodontia and Dental Radiography 
Dental Foci of Infection. T. J. Cook. Dental Cosmos 71: 7, 1929. 


The author, who is a bacteriologist associated with the Mayo Foundation. 
adheres to the policy of the same in attributing to the presence of the Strep- 
tococcus viridans in the dental alveolus many of the ordinary, burdensome 
ailments of present-day humanity. The mere presence of a dental granuloma 
is almost prima facie evidence of such an association. This conclusion in ad- 
dition to ordinary clinical evidence of improvement following extraction is 
reinforced very largely by experiments on small laboratory animals. The 
conclusions of the author seem founded on deep and mature conviction and, 
considering the eminence of the Mayos and their refusal to embark in such 
questionable fields as operative rejuvenation, should carry much weight. The 
author in all true solemnity insists that the presence of the Streptococcus 
viridans, and presumably—in the exceptional case—of other virulent organ- 
isms within the alveolus, is extremely dangerous to the organism, and the 
elimination of such microbes from the economy is significant for the welfare 
of the patient. He admits that removal of the dental focus has sometimes 
been followed by a temporary exacerbation of the symptom, but this only 
goes to illustrate the intimate association of the two. The conviction at the 
Mayo Clinie as to the existence of a selective affinity of certain microor- 
ganisms for certain tissues of the body as originally shown by the experi- 
ments of Rosenow is still upheld, unmodified by subsequent developments. 


Needless Retention of Infected Teeth. Editorial in The Pacific Medical Ga- 
zette 37: 6, 1929. 


The editor, writing with the above title, quotes several recent opinions 
of dental authorities on wholesale extractions, including an allusion to the 
tragedy of a young person in fairly good health compelled to wear both 
upper and lower false dentures. There is apparently a breach between the 
settled policy of physicians and dentists on this point, and the latter are 
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often urged to: stand by their own convictions based on individual and mass 
experience and not to truckle to the opinions of physicians on matters not 
entirely within their own ken. In these destructive extractions it is the physi- 
cian whom the patient has come to blame, for the dentist was never so radical 
and is much more prone to err on the side of conservatism. The editor, as a 
result of his personal experience with several thousand patients, is inclined 
to think that this conservatism has gone too far and that retention of a useful 
tooth is often more than offset by the remote consequences. The more con- 
servative among the dentists would retain all dead or pulpless teeth which 
are not in any sense abscessed, especially when these have been subjected to 
advanced methods of root filling. It is just in this last contact that the 
fallacy lies. How large a percentage of quiescent dead teeth have received 
the best care? No one knows, but the editor evidently believes that it repre- 
sents a minority. He also dissents from the accuracy of the statement that 
a craze for exodontia has really arrived. This may crop out here and there, 
but it has not yet become epidemic, much less pandemic. The editor believes 
that it may go a good deal further before harm is reached. In the meantime 
if we encourage the movement toward the early treatment of caries, it may 
in the long run solve the problem of the pulpless tooth. 


Management of Infected Teeth at the Mayo Clinic. B.S. Gardiner (Roches- 
ter, Minn.). J. Am. Dent. A. 16: 6, 1929. 


As is well known the physicians of the Mayo Clinic believe that infected 
teeth are responsible for a great variety of general ailments. It is hardly to 
be expected that patients go to this clinic primarily for mouth treatment but 
for the various arthritic, neurotic and other painful and crippling affections 
attributable to oral sepsis. The clinic has had no reason to change its views 
and practice for the past ten years, and extraction as a modern surgical pro- 
cedure is extensively carried out without apparent regard for cosmetic or 
functional sacrifice. Decayed teeth are of course often encountered in the 
absence of any of the symptoms of oral infection and many of these demand 
attention for themselves alone, such as all impactions when periapical infec- 
tion coexists. In severe arthritis all pulpless teeth are removed along with 
the tonsils. A case is cited in which a single patient after having improved 
following extraction of pulpless teeth was infected a second time when pyor- 
rhea developed along with iritis and prostatitis. Even in mild pyorrhea the 
members of the clinic believe in extraction, for they see no hope of cure of 
the condition itself. Moreover, there is a firm belief that the earlier the ex- 
traction of an infected tooth, the better the outlook for the cure of an arthritis, 
ete. The enthusiasm at the clinic over these early, radical and wholesale ex- 
tractions is great, but little is said, in any article seen by the reviewer, as to 
correction of the loss of teeth by artificial dentures, bridges, ete. Work of 
this sort, if done at all, is evidently up to the patient and his private dentist. 
The author commends the procedure of Black as carried out by Ward of 
San Francisco in which a surgical cement replaces the loss of soft parts and 
bone in operation for pyorrhea and also seems to commend insertion of den- 
tures very soon after extraction. 
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Early Loss of Teeth. B. O. Sippy (Chicago). J. Am. Dent. A. 15: 12, 1928. 


In this paper the author considers primarily the effects of early loss of 
teeth referring to the deciduous teeth, but incidentally he touches on the 
causation of this loss, or rather the factors which are commonly held to favor 
such loss, which are more or less speculative. Once there is premature loss 
of the deciduous teeth, malocclusion is certain to follow. One factor which 
may be generally admitted to be of the greatest significance is the develop- 
ment of early caries and the resulting extractions, and akin to this is the 
accidental extraction from injury. In this connection the author condemns 
the extraction of healthy teeth for overcrowding, for any temporary advantage 
is more than offset by later unfavorable developments. He would also al- 
ways try to save all deciduous teeth which are not too far gone in earies. A 
ease is cited of mass extraction of sound molars and premolars supposedly 
in the interest of preventing malocclusion of the permanent teeth; the author 
shows that the result will be contrary to this expectation, for owing to the 
slowness of eruption of some of the latter the boy will have but half his 
quota of teeth during a period of from three to four years. Prolonged fol- 
lowing up of these cases into* the adult period has shown the author that 
aside from the inconvenience mentioned above the occlusion of the permanent 
teeth will suffer. He has studied about 400 individuals from childhood to 
the age of thirty years at his orthodontia clinic in the Illinois College of 
Dentistry, and of this number 100 in whom early extraction had been prac- 
ticed were subjected to intensive analysis. This series shows conclusively 
the truth of the author’s contention and appears to be borne out fully by 
the parallel experience of a Scotch dentist, Broughton-Head. 


New Theory of the Cause cf Dental Caries. C. F. Bodecker (New York). The 
Dental Cosmos 71: 6, 1929. 


The author first mentions the modern theory of caries which originated 
with Miller, Bunting and others. Bacterial fermentation of carbohydrates and 
formation of lactic acid account for some but by no means for all of the 
phenomena of earies. There is some other and hitherto unknown element 
which furnishes rather a predisposition to the disease than a mechanism, and 
this factor in the author’s experience and matured opinion has to do with the 
enamel and its function, through the dental lymph, of neutralizing the acid 
produced by carbohydrate fermentation. We may suppose that the lymph is 
either defective or becomes unable to fulfil this office. The author for over 
twenty years has studied the histology of the enamel and has shown the exist- 
ence of a series of channels in both dentin and enamel. He has shown that 
these are permeable to fluids between the pulp chamber and surface of the 
teeth. The blood plasma is known to contain mineral matter which can 
neutralize acidity or at least lactic acid, and the quality of the plasma in this 
respect depends largely on the general health of the individual. This hypothesis 
is still in its inception and many details remain to be checked up and adjusted. 
This much granted the other factors such as carbohydrate fermentation, the 
genesis of lactic acid, ete., may be taken for granted, Once the enamel is lost 
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these factors are amply sufficient to account for caries, and the weak spot in 
our theories is to demonstrate how earies can oceur with intact enamel. This 
is what the author believes he has been able to do. No conclusions are drawn 
in regard to prophylaxis based on the ingestion of certain mineral matter but 
we are told by others that rapid or acute caries has been arrested by suitable 
diet. 


Should Periodontoclasia Develop in the Mouth of a Dental Patient? Wm. 
Pilcher, Petersburg, Va. Dental Cosmos, Ixxi, 3, March, 1929. 


This question was discussed in 1926 before the International Dental Con- 
gress of that year. Although the sentiment was divided, the majority did not 
believe that the affection in question could develop in a dental patient, 1.e., 
one who is under direct control of a dentist who sees him regularly. It would 
appear that the subject should be thoroughly rationalized before a conclusion 
is reached. How ean an affection be prevented unless we can exclude the causes? 
And who really knows the causes of periodontoclasia? By the latter term the 
author understands the initial state which eventually leads up to pyorrhea. 
What is at fault chiefly, the calcium metabolism, bacteria, caleulus and bad 
mouth hygiene in general, malocclusion, primary atrophy? If filth and bac- 
terial invasion dominate the picture, the patient is presumably in a condition to 

- exclude these factors. The author now accepts this view and believes that 
if he had accepted it many years ago it would have been better for his pa- 
tients. He is so wedded to this view that he seems to ignore the other pos- 
sible factors. The patient must first clean his own teeth three times daily and 
must really clean them and not make mere motions. He must learn how this 
must be done, for if done properly there will be no bacterial accumulations for 
the dentist to remove later. Various stains serve to show whether or not these 
are present, and if the cleaning has been well done the stain may be tested a sec- 
ond time, after the original stain has been washed away. Apparently the chief 
function of the dentist should be to make the patient toe the mark and to 
supervise the cleaning, but the author does not go so far as to state that scaling 
will no longer be necessary. 


Nutrition and Pediatrics 


The Relation Between Malnutrition and Nervousness. Max Seham and Grete 
Seham, Am. J. Dis. Child. 37: 1, 1929. 


In an excellent presentation Seham and Seham report upon their studies 
on the relation between malnutrition and nervousness. 


The state of good nutrition is characterized by adequate action of the 
internal organs, a stable nervous system, good posture, sufficient muscular 
strength and endurance, well-functioning special senses, and good inhibition 
and coordination. 


On the other hand, according to the authors, essential malnutrition is an 
entity representing a state of disturbed nutrition which is usually due to 
inadequate health habits, especially food habits, and which is associated with 
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a depression of activity or an excess of activity, or both, with loss of weight 
as a common, though not a necessary, sign. 


Using rats for experimental purposes, the authors studied the relation- 
ship between malnutrition and activity. They observed an increase in activity 
in animals which were underfed, and are convinced that the cause of this in- 
creased activity is hunger. By giving the animals an adequate diet, they noted 
that the activity was reduced and there was a simultaneous increase in weight. 
Moreover, the underfed animals as compared to the normal or well-nourished 
animals were more restless and more irritable. When such an isolated phe- 
nomenon as blinking was observed, they found that blinking of the eyelids 
was more pronounced in the malnourished rats than in the controls, and what 
is more significant is the fact that shortly after an adequate diet was adminis- 
tered the blinking and restlessness began to disappear. 

In regard to children, these investigators found similar comparisons, that 
is, that poor nutrition is associated with excessive activity. For example in 
children who were markedly underweight, the frequency of symptoms and of 
nervousness is higher than in children with weight-height index within 10 
per cent of normal. In this connection it is interesting to mention Holt, who 
in a elinical study divides malnourished children into the following two 
groups: (1) the dull, the listless, and easily fatigued; and (2) the hyperactive, 
the excitable, the irritable and the hyperkinetic. 

Observation along the same score was noted by Blanton in Germany dur- 
ing the war. When 6,500 children had their food intake reduced to 1400 
calories, or about half their normal needs, he noted that their undernutrition 
produced restlessness, inability to sit still and misbehavior in some; and 
fatigue combined with reduced muscular strength and endurance in others. 

In regard to the treatment, these authors stress the ‘‘forced feeding— 
rest cure.’’ An adequate diet, which considers not only the quantity of food 
but also the quality of food, is recommended. In addition, such small but 
important considerations as palatability, color, texture and temperature of the 
food greatly influence digestion and assimilation. So do emotions such as 
erief, anger, worry, irritation, emotional and physical strain. 

In addition to the diet, rest and relaxation are used to treat these mal- 
nourished children. Next to sleep, rest is the best antidote to fatigue from 
which many malnourished children suffer. The authors found that recovery 
is much hastened in children who have been taken out of school and put to 
bed from seven to ten days. 

Relaxation is a distinct aid to the nervous system, and Seham and Seham 
state that malnourished children usually do not know how to relax. They 
follow Jackson’s technic in teaching these children the art of relaxation. The 
child is instructed to lie on his back in bed with his mouth slightly open and 
his eyes closed. At the same time he holds his arms stretched out at about 
45 degrees to the body and attempts to make them ‘‘as limp as a rag.”’ Re- 
laxation is then extended to the legs which are held out at about the same 
angle. With the muscles of the arms, the trunk and the legs relaxed, the 
child remains in this position for thirty minutes. The authors have the child 
repeat this procedure four times a day during the rest cure. 
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The Debilitated Child. C. Wilfrid Vining, Brit. M. J., April 6, 1929. 


The author classifies the symptoms of the debilitated child into three 
groups: (1) those related to the digestive symptoms and intestinal tract and 
having such complaints as abdominal pain, constipation and loss of appetite; 
(2) those suggesting the presence of toxemia, for example, aching limbs, tired 
feeling, listlessness and headaches; (3) those related to disturbance of the 
nervous system, namely, nervous irritability, habit spasm, disturbed sleep, 
nocturnal enuresis, and nervous unrest generally. 

Vining also states that some physical characteristics are more or less com- 
mon to debilitated children: underweight, pale, and sometimes sallow with 
dark rings under their eyes. They are usually fidgety, or they may give one 
the impression of being timid or apprehensive. Their muscular systems are 
toneless and poorly developed. They have a poor posture and a large per- 
centage of these have distended abdomens. In many of these debilitated chil- 
dren, there is a hyperplasia of the lymph nodes. 

The two chief factors producing nervousness in these children are chronic 
toxemias and deficiencies in the diet. The deficiency in the diet is usually due 
not so much to underfeeding below their caloric needs, but rather to a relative 
deficiency in one or more essential constituents which, acting over a prolonged 
period, gradually brings about debility and damage of the delicate nervous 
structure of the growing child. 

In regard to the treatment, Vining believes that prophylaxis should be 
the first consideration, and in this respect he advocates an adequate diet con- 
taining a liberal amount of protein foods. 


Subnormal Children—The Effect of Three Months Residential Open-Air Treat- 
ment. Elizabeth Wyllie Miller, Lancet 216: 5512, 1929. 


The author selected children who were found to have anemia or who 
were undernourished or malnourished, or who showed some subnormal physi- 
eal fitness, and placed them under three months residential open-air treat- 
ment. Here the children were given a liberal supply of plain, wholesome and 
palatable food. In addition they had twelve hours’ sleep, with an extra hour 
of rest after their midday meal. 

The author states that because of this intensive rest, care, ample supply 
of food and fresh air, the children showed an increase in height and weight 
in addition to an improvement in their dispositions. In short, there was a de- 
eided change for the better in every respect, mentally as well as physically. 
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EDITORIALS 


Should Orthodontia Be Divorced from Dentistry? 


N THIS issue of the INTERNATIONAL JOURNAL OF ORTHODONTIA, ORAL Sur- 
GERY AND RapIOGRAPHY there is published a contribution from Dr. Allan G. 
Brodie, Newark, N. J., written in criticism of three editorials published in 
this journal in January, April and June, 1929, and which were apropos to the 
proposed California law and the passed Arizona law. 

Dr. Brodie seems to believe that the Arizona law is the most wonderful 
thing that ever happened for the advancement of orthodontia and for the 
benefit of the public. We would be at a loss to understand the enthusiasm of 
Dr. Brodie did we not know that he was simply reflecting the ideas and wishes 
of others. 

The idea that orthodontia is not a part of dentistry has long been held 
by some. It would be just as logical to say that orthopedic surgery is not part 
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of general surgery. We fail to see how the public is going to benefit by laws 
which will limit the number of men permitted to practice orthodontia. The 
crying need at the present time is ‘‘more orthodontists’’ not ‘‘fewer orthe- 
dontists.’’ We realize that those who advocate the Arizona law claim that the 
law will produce better orthodontists. But how? It will only produce ortho- 
dontists educated along a preconceived plan, and these men will possess a 
very limited knowledge of public health matters. Dr. Brodie says there are 
no selfish interests behind the Arizona law and similar laws. Men who have 
studied this matter know that selfish motives are the only factors furthering 
the restriction of the practice of orthodontia to a select few. 

It sounds well to say that those practicing orthodontia at the present 
time will neither gain nor lose by the passage of restrictive laws, but such 
statement is ridiculous because every man practicing at the present time will 
actually benefit, as future competition will be limited. This law will create 
an autocracy which will be of advantage to those already practicing ortho- 
dontia but will be a disadvantage to the public and the men in the dental pro- 
fession. The great orthodontic problem today, from the standpoint of public 
health, is “‘how ean we provide for the large mass of children who are not 
able to pay the private fees of private orthodontists?’’ 

Dr. Brodie waxes eloquent when he states that ‘‘it is one of the glories of 
the medical and dental professions that all reforms, having for their object 
the protection of a public not sufficiently educated to protect itself, have 
arisen from within the ranks of the profession.’’ An analysis of the laws will 
disclose that they originated rather for the protection of those practicing the 
profession than for the public. It is a well-known fact that in certain states 
the Dental Board functions for the purpose of keeping as many men as possi- 
ble out of those states. Even in the state of New York the law is for the pro- 
tection of some pet educational scheme which the Board of Regents and the 
commissioner of education have adopted. This argument of protection of the 
public is only a subterfuge. We recently heard a prominent educator state 
that educational standards must have legal protection or they cannot exist. 
His idea was enforcement of a special course of training, even if irrelevant 
‘or impractical to the needs of the profession or the public. His plan was 
along ideal lines, in so far as educators were concerned, but not for the best 
interests of the profession or the public. 

Dr. Brodie seems to criticize the idea of an American Board of Ortho- 
dontia. Such Board was created by the American Society of Orthodontists at 
the Estes Park meeting for the purpose of standardizing the specialty of 
orthodontia and examining the fitness of those who are engaged in the prac- 
tice of orthodontia. Dr. Brodie claims that such a Board will have no ‘‘teeth.’’ 
The very value of this Board rests upon the fact that it will be a moral influ- 
ence over the entire profession. It will set a standard that every man will 
attempt to reach. It will prescribe a list of qualifications which the ortho- 
dontist must attain. The Board will inquire as to whether he has these requi- 
sites and will recognize them regardless of where they were obtained. Dr. 
Brodie thinks the American Board of Orthodontia will place a ‘‘brighter 
seal’’ upon the leaders of the profession. Perhaps he does not know that the 
leaders will be compelled to submit to the same examination and will have to 
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possess the same qualifications as any one else. The present Board was nomi- 
nated by the Executive Committee of the American Society of Orthodontists 
and elected by the general membership, and its sole purpose is to serve ortho- 
dontia. The members of this Board cannot grant certificates of fitness to 
themselves, and there will be no unmerited ‘‘bright seal.’’ 

Dr. Brodie wonders how we arrive at the conclusion that the Arizona law 
will create a pseudoscientific cult which no scientific man would eare to join. 
We base our conclusion upon that which has occurred in the past. The ortho- 
dontist that is produced in accordance with the Arizona law will have no more 
relation to the dentist than the midwife has to the doctor. He will be a kind 
of pseudohybrid, neither dentist nor physician. If orthodontists are not se- 
lected from the dental profession, from what field are they to be chosen? 

In a recent article by Dr. Angle published in the Dental Cosmos, he laid 
great stress upon the fact that one of the orthodontic cases was treated by a 
man who had never studied dentistry. Certainly such a man can only have a 
meager conception of dental treatment as related to public health. He has the 
capacity to do as much harm as the chiropractor and the osteopath in the 
treatment of general conditions. It is to be observed that the men most inter- 
ested in separating orthodontia from dentistry are usually those with a limited 
knowledge of one subject. Dentists who have studied both dentistry and or- 
thodontia are quite content to leave things as they are, recognizing that den- 
tistry and orthodontia can advance side by side without showing a need for 
greater separation or divergence. None of the knowledge gained in the study 
of dentistry has ever been detrimental to the orthodontist. Orthodontia is 
an integral part of dentistry, and dentistry is part of a public health service. 
To separate orthodontia from dentistry would, therefore, be to the disadvan- 
tage of the public. The orthodontist should first be educated as a dentist. 

We fail to see how a law such as the Arizona law ean be satisfactorily 
enforced. It will be difficult to decide just what the practice of orthodontia 
consists of, and just where the practice of dentistry stops and orthodontia 
begins. It will be rather hard to know when the orthodontist is practicing 
orthodontia and not dentistry. Dr. Brodie says that the D.D.S. degree is not 
sufficient protection for the public. We would like to know if the Arizona law 
would provide greater protection—this law which would permit the neophyte 
to tamper with intricate parts. 

Dr. Brodie seems to indicate that the men engaged in the practice of 
orthodontia are superior to the general dentists, for he says, ‘‘We are a sepa- 
rate and distinct branch, and we should endeavor to hold what we have gained 
and to acquire more.’’ It is our belief that the true value of the orthodontic 
profession is in its willingness to render public health service rather than in 
its being a ‘‘separate and distinct branch’’—which we do not believe it is. 
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The Coming American Dental Association Meeting at Washington—The 
Center of Dentistry 


In no other city of this country are there to be found more complete facilities for 
the study and advancement of the dental profession than in Washington. We who prac- 
tice dentistry feel exceedingly fortunate that we have within our limits all the advantages 
that are to be had in the science and practice of modern dentistry. 


NAVAL HOSPITAL 


The Bureau of Standards, one of the most interesting and practical departments of 
the Federal Government, in recent years has accomplished much for dentistry, and Dr. 
Taylor has been employed by the American Dental Association to cooperate with the 
Bureau. Here is to be found a standard for every material used in the dental profession. 
Tests are conducted for the expansion and contraction of alloys mixed with mercury, for 
the strength of golds and cements, the best investment and impression materials, and 
many other invaluable experiments. Recently it was found that out of more than thirty 
samples of alloy manufactured in this country not more than six met the standard. 

In the National Museum there are more than 2,000 skulls which are available for 
study by members of the dental profession. At Walter Reed Hospital (the army “medical 
center) and at the Naval Hospital are two finely equipped clinics in which many experi- 
ments are carried on. The new Georgetown University Dental School, now under con- 
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struction, when completed will have three hundred dental chairs with units, laboratories, 
and special laboratories for prosthesis, operative and bacteriologic work. 
tution modern dentistry will be taught. 
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pathologic conditions, while in the Library of Congress there are more than 1,500 volumes 
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Altogether, Washington provides extraordinary advantages for the study of dentistry 
and for the dental profession. Members of the American Dental Association at the com- 
ing annual meeting, October 7-11, will have splendid opportunity to avail themselves 
of these rare opportunities. 


Orthodontic News and Notes 
Greater New York December Meeting for Better Dentistry 


The First and Second District Dental Societies will continue the series of meetings 
which were formerly conducted by the First District Dental Society and widely known as 
the ‘‘December Meeting for Better Dentistry.’’ 

The meeting this year which is the Fifth Annual Meeting will therefore be conducted 
jointly by the two societies at the Hotel Pennsylvania, December 9-13, 1929. 

Among the essayists and clinicians who have accepted invitations to be present are: 
Doctors Wallace Seccombe, Toronto; J. R. Blayney, Chicago; Chalmers J. Lyons, Ann Arbor; 
Charles A. Lane, Detroit; Albert L. LeGro, Detroit; Dayton D. Campbell, Kansas City; 
James M. Prime, Omaha; Hugh W. MacMillan, Cincinnati; P. Kyprie, Detroit; John B. 
LaDue, Chicago, and Theodore W. Maves, Cleveland. 

The meeting will be continued on the same plan as previous meetings, namely, $5.00 
admits members to all lectures, clinies, ete. 

A subscription blank and list of clinics will be ready for circulation November 1. 

There will be a manufacturers’ exhibit in the hotel during the meeting. 


JOHN T. HANKS, Chairman. 


New York Society of Orthodontists 


The fall meeting of the New York Society of Orthodontists will be held the morn- 
ing and afternoon of Monday, October 14, 1929, at the Hotel Commodore, New York City. 

An exceptionally attractive program has been arranged by the executive committee, 
and all ethical members of the medical and dental professions are invited. Sessions open 
promptly at 9:30. The usual luncheon will be served between the morning and afternoon 
sessions.—Lowrie J. Porter, Secretary, 730 Fifth Avenue, New York. 


Dewey Alumni Society 


The annual scientific session of the Dewey Alumni Society will be held in New 
York City the week of November 11, 1929. 

The first four days will be devoted to post-graduate instruction, including Diag- 
nosis, Treatment and Appliance Design. The technical side of this work will be under 


| 


940 


Orthodontic News and Notes 


the supervision of Dr. Oren A. Oliver, assisted by Dr. Claude Wood. Dr. Dewey will 
deliver lectures on Etiology, Diagnosis and Treatment. November 15 and 16 will be de- 
voted to scientific papers. 

As only a limited number can be accepted for the first four days of instruction on 
Diagnosis and Treatment, applications will be honored in order of their receipt.—Russel 
E. Irish, President, Otto J. Sorenson, Secretary, 17 Park Avenue, New York City. 


Dental Society of the State of New York 


The Dental Society of the State of New York will hold its Sixty-second Annual 
Meeting May 13, 14, 15, and 16, 1930, at Hotel Commodore, New York City. 

A cordial invitation is extended to all ethical dentists, residents in the United States 
and Canada. Exhibitors desiring space please address Dr. T. C. Swift, 1 Park Avenue, 
Mt. Vernon, New York. Please apply early for information and space. 

The usual preliminary program will be issued in January, 1930, and the official 
program in April, 1930. For further information address the Secretary, A. P. Burkhart, 
57 E. Genesee Street, Auburn, N. Y. 


Alpha Omega Fraternity 
The Twenty-second Annual Convention of the Alpha Omega Fraternity will be held 
in Philadelphia, December 23, 24, and 25, 1929. Headquarters, Benjamin Franklin Hotel.— 
Wm. Ersner, Chairman, Convention Publicity, 1915 Spruce Street, Philadelphia, Pa. 


St. Louis Study Club of Dentistry | 


The St. Louis Study Club of Dentistry organized in 1919 for the purpose of teach- 
ing advanced dental subjects to ethical dentists, without charge, will open its 1929-1930 
term early in September. 

The sessions will be held on Wednesday evenings from eight to ten o’clock. All 
classes will be given in the St. Louis University College of Dentistry. 

The following subjects will be covered during this term: Dental Roentgenology; 
Fixed Bridgework; Full Dentures; Dental Ceramics; Conduction and Local Anesthesia; 
Tooth Form and Cavity Preparation; Rizadontia (Root Canal Technic); Operative Den- 
tistry; Oral Prophylaxis; Dental Economics; Oral Diagnosis and Diseases of the Mouth. 

Bulletins giving detailed information regarding the Study Club and its courses may 
be had by addressing Dr. F. C. Rodgers, 309 Wall Building, St. Louis, Mo. 


Notes of Interest 


Dr. J. Wilson Harthorne announces the opening of his office at 142 High Street, 
Portland, Maine, for the practice of orthodontia. 

Dr. Philip C. Brackett announces the opening of his office at 142 High Street, Port- 
land, Maine. Practice limited to pyorrhea. 

Dr. William C. Fisher wishes to announce that after September 3, 1929, he will have 
associated with him in the exclusive practice of orthodontia, Dr. Leonard M. Gunton. 
501 Fifth Avenue, 8. E. Cor. 42nd Street, New York City. 

Dr. Winston P. Caine announces the removal of his office to Suite 707-709 Medical 
Arts Building, 544 McCallie Avenue, Chattanooga, Tennessee. Practice limited to orthodontia. 

Dr. B. F. Dewel announces the opening of a dental office at 708 Church Street, Suite 
237, Evanston, Illinois. Practice limited to orthodontia. 

Dr. William James Lea announces the removal of his office to 1520 Medical and 
Dental Building, Vancouver, B. C. 

Dr. M. Lebow wishes to announce that beginning September, 1929, his practice will 
be limited to orthodontia. 223 Thayer Street, Providence, R. I. 


